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(OFFICIAL NOTICE. ] 
Third Annual Meeting, Michigan Gas Association. 
a 


SaGinaw, Miog#., Feb. 12, 1896. 


The third annual meeting of the Michigan Gas Association will be 
held on Wednesday, the 19th of February, at the Hibbard House, Jack- 
son, Mich. 

The morning session will be called to order at 9 o’clock, inthe parlors 
of the hotel, and everything possible will be done for the comfort of the 
visitors. 

The Association extends a most cordial invitation to any officer or em- 
ployee of any gas company, and to representatives of firms dealing in 
supplies, to meet with it at this time, and to put i in application for mem- 
bership. 

It would be advisable to engage rooms in advance ; rates will be $2, 








$2.50 and $3 per day. 
promptly. 

During the meeting the following papers will be read : 

‘*The Proper Registration of Gas,” by Mr. B. O. Tippy, Grand Rap- 


It is requested that members be on hand 


= 1ids, Mich. 


‘* My Experience with Oil Gas in Small Towns,” by Mr. J. M. Calk- 
ins, Big Rapids, Mich. 
‘*Gas Engines in Isolated Electric Lighting Plants,” by Mr. Henry 


H. Hyde, Saginaw, Mich. Henry H. Hype, Sec’y. 








[OFFICIAL NOTICE. ] 
Twelfth Annual Meeting of the Ohio Gas Light Association. 
Ra os 
OFFICE OF THE SECRETARY, CoLumsts, O., Feb. 8, 1896. 
To the Members of the Ohio Gas Light Association : 

The twelfth annual meeting of this Association will be held at Cin- 
cinnati, O., on. Wednesday and Thursday, March 18 and 19, 1896. The 
Grand Hotel has been selected as headquarters, and its facilities for ac- 
commodating the convention are the best. 

A portion of Thursday morning will be devoted to an executive ses- 
sion, of which no stenographic report will be made, when it is hoped 
members will feel freer to talk upon subjects of interest and importance 
to the Association. 

Please arrange to attend and help make the meeting a success. 

Yours truly, A. P. LaTHrop, Sec’y. 








[OFFICIAL NOTICE. ] 
Notice Respecting the “Wrinkle Department,” Western 
Gas Association. 
eRe: ES 
OFFICE OF THE SECRETARY, NEw ALBANY, IND., Feb. 10, 1896. 
Contributions to the ‘‘ Wrinkle Department,” of which Mr. Geo. T. 
Thompson, of St. Louis, is editor, should be sent to him not later than 
March 20. The ‘‘ Wrinkle Department” is a distinctive and valuable 
feature of the meetings of the Western Gas Association. Its success 
has been due wholly to the personal solicitations of its editor, who has 
been persistent in his efforts to collect a valuable contribution. This 
year it is hoped that contributors will voluntarily and promptly send 
Mr. Thompson their ‘‘ Wrinkles” for the Chattanooga meeting. 
JaMES W. DunBar, Sec’y. 








[OrFIcIaAL NOTICE. j 


Twenty-sixth Annual Meeting of the New England 
Association of Gas Engineers. 
ae 
OFFICE OF THE SECRETARY, LYNN, Mass., Feb. 13, 1896. 


The twenty-sixth annual meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, on Thursday 
and Friday, February 20 and 21, 1896. 

The meeting will be called to order at 10 o’clock a.m., Thursday, Feb- 
ruary 20. - 

During the meeting the following papers will be read ; 
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** Development of Candle Power,” by Mr. Walter S. Allen, Boston, 
Mass. 

**Some Notes on Photometry,” by Mr. C. W. Hinman, Boston, 
Mass. 

‘* Should Gas Holders in New England be Housed or Not?” by Mr. 
F. H. Shelton, Philadelphia, Pa. 

** Acetylene,” by Mr. W. R. Addicks, Boston, Mass. 

‘“*Temperature Corrections,” by Mr. N. W. Gifford, New Bedford, 
Mass. 

‘“‘ Welsbach Lighting,” by Mr. George Barrows, Philadelphia, Pa. 

The following topics and questions from the Question Box will also 
be presented for discussion : 


‘**What ratio should holder capacity bear to maximum output ?—1st, 
With straight coal gas? 2d, With auxilliary water gas?” 

‘* Electrolysis.” 

‘**In what cities or towns in New England has the Welsbach light 
been introduced for street lighting? To what extent, and with what 
success ?” 

‘* What is the average cost per lamp per month for renewal of man- 
tles and chimneys for the Welsbach lamp? What does this amount to 
per 1,000 of gas?” 

Members are requested to carefully consider the matters to be pre- 
sented, to look up and prepare data from their personal experience, and 
to take active part in the discussions which will follow the reading of 
the papers. 

Application blanks may be had from the Secretary. All applications 
and other matters for the consideration of the Directors should be 
sent to the Secretary before Wednesday, Feb. 19. 

C. F. PRIcHARD, Sec’y. 








BRIEFLY TOLD. 
sndiiatilnalasater 

THE MEETINGS AT HAND AND TO ComME.—This week, at Boston, will 
mark the sessions of the New England Association, whose meeting is 
sure to be a successful one, if we can at this time base such a prophesy 
on the many promises that we have heard made by gas men to ‘‘ meet 
you in Boston,” and upon the further fact that the technical programme 
is one of rare excellence. Secretary Prichard’s official circular for the 
week, which is the last forerunner of the actual papers and debates, 
shows another set number on the paper list, which is to be dealt with 
by Mr. George Barrows, who proposes to dilate on ‘‘ Welsbach Light- 
ing.” Mr. Barrows ought to be posted on this subject. The circular 
also details an interesting set of queries that the question box so far 
holds ; and, take it all-in-all, Young’s, on Thursday and Friday next, 
ought to be a most interesting trysting place for the New England’s 
members and guests. The Michigan Association meeting, as per Secre- 
tary Hyde’s circular, dated the 12th inst., is all ready for the bringing 
off, and although the paper list so far shows only three numbers, it is 
nevertheless true that each one of them ought to provoke a lively and 
profitable discussion. That Secretary Hyde is enthusiastic in promoting 
the best interests of the Association is shown by his agreeing to preparea 
paper, while pressed with the duties entailed by his Secretarial office. The 
current notice of Secretary Lathrop outlines a new departure in the pro- 
posed practice of reporting the Ohio meeting, for, as the Secretary says, 
‘*A portion of Thursday morning will be devoted to an executive session, 
of which no stenographic report will be made, when it is hoped mem- 
bers will feel freer to talk upon subjects of interest and importance to 
the Association.” The presence of reporters at an average Ohio assem- 
blage (political or otherwise), if we have read the signs of the times 
aright, has hitherto had small effect on the tongues (so far as stilling the 
same is concerned) of those who took part in the doings of such assem- 
blages ; but, then, comes in the thought that Ohio’s gas men differ from 
others of her public men. The outcome of this experiment will be looked 
for with interest. The remaining notice is one from Secretary Dunbar, 
of the Western Association, who asks that Editor Thompson’s shapely 
hands be upheld in the filling thereof with ‘‘ Wrinkles” for the De- 
partment of the Association which he so cleverly manages. The warning 
is timely and just. 


PERSONAL.—Mr. Fred. R. Persons has signed a contract with the 
Maryland Meter and Manufacturing Company to represent it in the 
West. His headquarters will bein Toledo, O. Mr. Persons is ho nov- 
ice in the meter business, and our wish for him is success in his ven- 
ture.—The authorities of Atlanta, Ga., propose to have an official in- 
spector of gas for that city.——The Athens (Ga.) Gas Light Company 
(shorn of all interest in the electric lighting supply of that place) is to 
be reorganized. 








[Prepared for the JourNAL.] 
Another Chapter Concerning Studies in Calcic Carbide, 
ss eslalahaoois 
By Mr. M. P. Woop, M.E. 

The interest manifested by the public in this remarkable chemical 
product does not appear to flag, judging from the numerous articles 
that appear from week to week, not only in the technical papers, but 
also in the daily press, where the characteristics of calcic carbide and 
acetylene are in the latter journals handled with the usual inaccuracy 
and recklessness of the average reporter when dealing with a scientific 
subject. 

The Mail and Express, Dec. 28, 1895, had a long article on calcic car- 
bide, professing to give the consensus of opinion of the gas experts con- 
nected with the various gas companies of New York city, of the danger- 
ous character of acetylene and the dire mishaps that would follow from 
its use as an illuminatingagent. That article contained more unfounded 
statements per inch of space than any other article I ever read, where 
a scientific subject has been attempted to be handled by a reporter un- 
fitted by training to grasp the subject. 

That Mr. Miller, General Superintendent and Engineer of the East 
River Gas Company, was cognizant of the views quoted as from his 
working superintendents I do not believe, and the sooner the so-called 
experts are called in and down from airing, in the name of the East 
River, Mutual, or any other of our able and progressive gas companies, 
their bugaboo tales, the better for those in charge, who have at least 
some reputation as being conversant with the qualities of their manu- 
factured products. 

There appear to be two parties in the field of the acetylene strife, the 
one presumably in the interests of the Electro Gas Company, who are 
voiced upor the side of cheap carbide, without being able to demon- 
strate, either by fact or figure, how it is to be produced with any cer- 
tainty of a commercial success ; and the other (vide late articles in the 
Engineering and Mining Journal), are quite as persistent that the car- 
bide cannot be produced at any cost per ton that will entitle it to any 
place in the industriai arts, other than as the oft quoted ‘‘ chemical 
curiosity.” 

In connection with some others, I am quoted by both the said parties 
as being upon their respective sides of the question, and while not dis- 
claiming any estimates of cost of the calcic product heretofore made, | 
wish to state a few facts and details of the matter that may be of inter- 
est to your readers. 

The ‘‘ Studies in Carbide of Calcium,” published in the AMERICAN 
Gas LicHT JOURNAL, March 25 and April 1, 1895 (written in November, 
1894), have been prosecuted since then by myself almost uninterrupt- 
edly, and some new data and estimates of cost are available, which will 
be given further on, my present theme being to explain the apparent 
inconsistency of being quoted as an authority for a $16 to $19 carbide 
cost per ton by one party, and over $60 per ton by the other. (Engin- 
eering and Mining Journal, Jan. 25, 1896, p. 84.) 

Restating from the article in the JoURNAL, April ist, ’95, pp. 443-444: 
‘¢ Estimates of the cost of producing carbide presented by the aforesaid 
Company (Electro Gas Company) must be received with extreme cau- 
tion. That any considerable amount of water power convenient to 
transportation can be had for $5 rent per horse power per year, is prob- 
lematical. It will probably average nearer $10 per year, if not 
$15.” 

Since the above was written, I have compiled the cost data from over 
50 water powers in the United States, and, discarding all the extremely 
low and high ones, and those of an uncertain character, the average is 
$10.32 per horse power per year, all items included, viz., interest, de- 
preciation of wheels, flumes and races, repairs and renewals, insurance, 
taxes, attendance and small stores. 

This agrees substantially with the cost of water power given by the 
veteran hydraulic engineer, Mr. Samuel Webber, (Transaction Amer- 
ican Society Mechanical Engineers, New York Meeting, December, 
1895. ‘*‘ Water Power.—Its Generation and Transmission,” ) as $9.50 
and $11.05—average, $10.28, and that of Mr. Samuel Batchelder, En- 
gineer and Agent in charge of the water power at Lowell, Mass., made 
fifty years ago, whosaid: ‘That the cost for water horse power at 
Lowell, including the land account, was less than $15 per year.” 

A paragraph further on in the April 1st, 95, article, pp. 444, gives 
the summary of cost of a steam plant electrically made carbide, 
with coal at $1 per ton, as $19.70 per short ton; or from a water power 
plant, with $5 per horse power per year rent, as $16.10 per ton, with an 
additional charge of about 33 cents per ton for each dollar per year 
water rent over a $5 rate. 

These figures are the cost prices of the carbide at the manufactory, 
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supposed to be eligibly located, and do not include any allowance for 
cooperage, packing, royalty, superintendence and general expense 
account of doing business, profit, etc., and it is so distinctly stated, as 
well as the fact that the data from which the cost was compiled was 
furnished by the Electro Gas Company, and had not been verified by 
any experiments or data outside of the said Electro Gas Company’s 
interest. Furthermore, this cost data had always been predicated upon 
the assumption that one horse power of motor would produce one 
pound of carbide per hour ; whereas the strictly theoretical reduction 
process for the formation of calcic carbide requires 1.34 electric horse 
power, according to authority of A. Naumann, Handbuch der Them- 
schen, Edition ’82, p. 511, and makes no allowance for the heat lost by 
radiation from the furnace during the reduction process, heat carried 
away by the CO and CO, vapors, or the heat lost in the molten car- 
bide in cooling down after formation, and pre-supposes that the full 
electrical energy is utilized each instant of time in the four to six 
hours required for the reduction without loss from short circuit or other 
causes, Which is manifestly a mechanical impossibility. 

The electrical energy required for the reduction of calcium has been 
generally stated by the Electro Gas Company, as in practice in their 
works at Spray, N.C., as 75 volts and 2,000 amperes, or approximately 
200 prime motor horse power to produce one pound of carbide per 
hour per horse power. As it requires a voltage of 118 to maintain an 
electric are of one inch, something of an idea may be formed of the 
condition inside of the three feet square electrical furnace at Spray when 
the anode is in position, the current turned on and the lime and carbon 
being fed in a shovelful at atime. That there is a great loss, by reason 
of short circuit of the current, is more than obviou. but, so far as the 
writer is aware, this loss does not enter into the calculation of cost fur- 
nished by the ElectroGas Company. On the contrary, it is studi 
ously concea.ed, or, if noted in any manner, is made to do duty in the 
game of bluff and brag of ‘‘ what we are going to do at Niagara Falls 
when we get our large dynamo in operation.” As if there had not 
been time enough since the game was started, in 1894, to build a score 
of such plants and furnaces, particularly as there does not appear to 
have been any shortage of gudgeon’s money available to pay the bills 
instead of declaring dividends that may be valid. 

It is no wonder that the Electro Gas Company wish to avail them- 
selves of all the data that can be garbled to meet in any manner their 
claims for five, seven or nine dollar carbide. Having started their 5 
feet high donkey in the race, they are loath to come up in their figures, 
as in the noted other race of the fellow with his 16 feet high horse. Not 
an inch off his height, even if he lost the bet ; and the carbider’s cry, 
‘* Not a dollar on so long as the gudgeons will bite.” 

If we turn to the other end of the line we find ‘“‘Acetylene”’ and a 
number of other writers as anxious to prove the excessive cost of car- 
bide as the Electro Gas Company are to prove the contrary, unmindful 
of the fact that a low-cost carbide would prove one of the greatest ben- 
efits to the whole industrial world, and a great help to lower the cost of 
our domestic necessities, light, heat and power, the cheapening of which 
has attracted the best thought and labor of an army of earnest and ca- 
pable workers. 

‘‘Acetylene ” says that I am quoted in my estimate of cost of the 
carbide per ton as $19.70, while my figures show over $60. 

So they do, and if the whole sentence were read and quoted I should 
have naught to say on this point. 

The over $60 per ton estimate, to which ‘‘Acetylene”’ refers, given in 
detail, is: For a 300-horse power plant, using water power as the prime 
mover, the cost of the carbide, for power, materials, labor, expert serv- 
ice and all items, except superintendence, office expenses and profit, is 
$31.97, on a strictly theoretical basis of reduction, no allowance being 
made for the furnace losses, radiation, or waste of electrical energy by 
short circuit, ete., and which I call the electrical unit of loss. In this 
case it is given as $10.35, and the effective duty of the electrical furnace 
is taken as one-third, hence $10.35 x 3 = $31.05, for the unit of loss 
+ $31.97 = $63.02 as the cost of the carbide for this particular 
estimate, but which would be modified by a slight increase of output of 
carbide, a decrease of cost of material and labor, or a slight change in 
the efficiency of the furnace, etc. The estimate in the main is substan- 
tially correct, as will be seen when compared with the actual results ob- 
tained by the Swiss Aluminum Company, at Neuhausen, Switzerland, 
where the reported cost per short ton (package extra) is $61.07. 

Assuming that acetylene from calcic carbide has come to stay, and 
that its use is in large quantities in demand for synthetic purposes as well 
as for lighting isolated situations, even if as a water gas enricher it is 
apparently out of the question, I have prepared for the use of one of 
the large gas companies an estimate of the cost of a plant, and detail of 





the manufacture of the carbide, to meet the conditions of the gas com- 
panies as they exist to-day, the same plant being also available for the 
manufacture of a commercial carbide. 

Upon the basis given by Prof. E. G. Love, in the AMERICAN Gas 
LiGHT JOURNAL, July 15, 1895, p. 82, a calcic carbide that would fur- 
nish 10,000 cubic feet of acetylene per short ton, and used to enrich wa- 
ter gas to a 25-candle power, 23 per cent. of said gas would be acety- 
lene, and for each million cubic feet of commercial gas 230,000 cubic 
feet would be acetylene, to produce which would require 23 short tons 
of carbide—allowing that the carbide might not always be full strength 
—say, 24 tons per million cubic feet of gas per 24 hours. 

A steam motor carbide plant, using coal at 50 cents per long ton, to 
produce one ton of carbide per hour, would require 3,000 prime motor 
horse power and dynamos, in units of 300 horse powereach. Allow- 
ing one extra unit of power and dynamos, in case of accidents and de- 
lays, such a plant will cost $400,000, not including any gasholder nor 
the land for the gasholder, nor any package or cooperage expenses, 
but assumes that the carbide will be used at the place of manufacture, 
for gas enriching or other purposes. 

A 10 million cubic feet output of gas daily would thus require 30,000 
horse power prime motor in hourly use throughout the year, and ap- 
proximately 12 acres of land to accommodate the plant, and over 
$4,000,000 invested in the plant additional to that now invested by any 
gas company desirous of changing from a naphtha enricher for its gas 
to acetylene. 

With these facts in mind, fancy the commotion in the ranks of the 
stockholders of the Equitable Gas Company, of New York, who have 
lately paid (as per report) some $500,000 for the right to use an acetylene 
enricher, to get which they must in addition go down into their 
pockets for a sum nearly equal to 50 per cent. of their present holdings. 

At what cost per ton carbide from such a plant could be furnished is 
a complicated question, and has many factors for consideration. Be- 
ginning with the data at hand, and which appears to be in some degree 
reliable—viz., that 2,222 pounds of quicklime and 1,333 pounds of hard 
coke, 3,555 pounds of materials, furnish 2,435 pounds of calcic carbide, 
56 per cent. of the mixture, or 81 per cent. of the calcium, being re- 
duced, the balance being waste—the cost of these two materials can be 
closely determined. Lime burned in large quantities costs at the kiln 
from $2.50 to $3 per long ton in bulk. Hard coke at the ovens, in 
Pennsylvania or Virginia, is $1.50 per long ton; transportation 
charges extra in both cases. 

Assuming the plant is eligibly located outside of New York City, 
then the two items of lime and carbon would cost at least $6 per short 
ton of carbide, and if the plant were in New York City, Philadelphia, 
Boston or Baltimore, these same items would probably be $8.50 to $9 
per short ton of carbide. 

The labor account, expert service at the furnace, superintendence, 
building account, drayage and stable accounts, office and general ex- 
penses for doing business, interest, taxes, insurance, repairs and re- 
newal accounts, but not including any profit or dividend accounts, 
per ton of carbide output, would depend somewhat on the location of 
the works, and be from $10 to $12.50 per ton. 

The prime motor and electrical or dynamo account is the most un- 
certain factor that enters into the cost of the carbide. 

Mr. Willson claims to produce, at Spray, N. C., one pound of car- 
bide per electrical horse power per hour, or, with 200 prime motor 
horse power realizing 80 per cent. of the prime motor, and producing 
24 pounds per 24 hour day x 360 day year = 8,640 pounds, or 4.32 
short tons of carbide yearly output per electrical horse power, practical 
results. Naumann’s authority, previously quoted, on a strictly theoreti- 
cal basis of the energy required to reduce calcium, is that 1.34 electrical 
horse power is necessary, and, assuming the same ratio of 80 per cent. 
useful effect at the dynamo, it equals 268 electrical horse power, or 300 
prime motor horse power to produce the same quantity of carbide—1 
pound per hour that Willson claims to get with 200-horse power. Now, 
200 pounds carbide per hour per electrical horse power equal 864 short 
tons of carbide yearly output. If the yearly cost of a steam plant horse 
power, with coal at 50 cents per long ton, be taken at $27.50 per horse 
power, all items included, then 300-horse power x $27.50 = $8,250 
yearly cost for power, divided by 864 tons of carbide, equals $9.66, cost 
of carbide per ton for prime motor. 

Upon the Willson basis this cost becomes $7.21 per ton, or in the ratio 
of 1 to 1.34 of the $9.66. 

Under the varying conditions of location, kind of prime motor em- 
ployed, how generated and used, this electrical unit of loss becomes of 
the most uncertain character, not only in amount of cost, but in the 
quantity employed to produce effective results in the carbide output. 
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I give below a number of these elements of loss for comparison, under 
the head of ‘‘ Electrical Unit of Loss,” all being the strictly theoretical 
results required for the reduction process, not including any heat car- 
ried away by the CO and CO, gases formed, radiation from the furnace, 
absorbed by the furnace walls in heating up and cooling down, ditto in 
the charge of lime and coke, or the heat carried away by the molten 
carbide, and presupposes that the full effective electric horse power is 
maintained every instant of time per hour per day and year continuously 
working—viz. : 

Each electrical unit of loss as above, on basis of 1.34 


E.H.P. per hour per pound of carbide............ $9.66 
Ditto, on Willson’s basis, as above................. 7.21 
With coal at $1 per ton, instead of 50 cents, as above, 

RE ook al aes veka Siac as ets he aes se 9.98 


With 50 cent coal, but the yearly cost per horse power 
taken at $32.50 instead of $27.50, as above, and 1.34 


TE MR caeeoawnckare sobanchaewscnectouns 11.05 
Water power at $10.32 per horse power per year.... 9.92 
Another water power estimate........... ......... 8.81 


Niagara Falls Power Company, rented power per 


E.H.P., vot including the land account.... ..... 8.44 
3,000-horse power steam plant, with 50 cents per long 

ton coal, under best possible conditions of practice, 

for 360 day year continuously working........... 8.32 
Ditto, 310-day year, 24-hour days................... 9.15 
ETON oops Kah cts 5 B55 Soe elie baacuce cask 9.22 


As these units of electrical and furnace losses may range from 1 to 7, 
it is very apparent where the great expense of an electrically made car. 
bide comes in. It is nut known that any electrical furnace has been 
run at a greater efficiency than 30 per cent., while 25 per cent. would 
no doubi represent an average condition of good practice, which per 
cent., even with the best conditions as above, shows that the greater 
point of the cost of an electrically made carbide consists of loss of prime 
motor power. 

The above items of cost brought together are : 


Lime and carbon, per ton from.............. $6.00 to $9.00 
Labor and general business expenses, superin- 

RE Rete d' sc. pans sus bean we eees 10.00 to 12.50 
Power, as above each unit of loss ........... 7.21 to 11.05 


From this data the cost of the carbide can be approximately ascer- 
tained, independent of any monkeying of fact by reports from the Spray 
plant. 

Could this unit of loss be reduced to one-third of the average amount 
given above (and which is not without the range of possibility), the ad- 
vent of a $20 cost (not price) per ton would be assured. 

The late incorporation of a seven million dollar company, under the 
laws of the State of New York, to manufacture carbide and acetylene 
gas apparatus, and to be located at Millbrook, N. Y., is rather a remark- 
able circumstance, even in these days of big enterprises. That the list 
of persons whose names appear as incorporators and directors are those 
found high in grace, and actively connected with the recent operations 
of the parent company (the Electro Gas Company of 45 Broadway) is 
noteworthy, and the writer has no doubt of their financial responsibility 
to pay for, at par, the twelve shares of stock set off against their names, 
but the disposition of the other 6,988 shares is problematical. 

Millbrook, an inland point, with neither lime, coke, coal, nor labor 
procurable, except by long transportation routes, is as well fitted for 
carbide or gas material manufacture as Greenland would be for an 
ice industry. Why, there is not even enough water in the township, 
in the ordinary summer months, to furnish the necessary diluting agent 
for the lacteal requirements of the principal product of Dutchess county, 
much less to be wasted in that other form of manipulation, called in 
the language of the street ‘‘ watering gas stock.” 

That the gudgeon trap is well set is evident from the number of 
liquid acetylene gas cylinders sprinkled around the township that are 
supposed to be ready to ‘‘ go off” in the interest of the cohorts of the 
Electro Gas Company, (one of the cylinders went off the other day at 
New Haven in a direction and with dire results not contemplated by 
the carbide promoters.) 

How far this organization of subsidiary companies is to procéed with 
the sanction and cognizance of the parent, the Electro Gas Company, 
remains to be seen. 

One instance may suffice to illustrate the current of carbide events. 
A prominent firm of constructive engineers wrote the selling agents of 
the Willson product, also the parent company at 45 Broadway, for 
prices for the carbide in large quantities, and the certainty of its sup- 








ply for their needs for power, heat and light. From the selling agents 
an answer was received that they could sell calcic carbide for no other 
purposes than chemical and experimental, something that the engineer- 
ing firm did not want, while the querry addressed to 45 Broadway was 
answered from 253 Broadway ; these parties assuming to have the con- 
trol of the carbide market for the State of New York, and were resery- 
ing their entire output for State and county right purchasers. (The 
output was not named.) After some parley they quoted a price for a 
county right, with the privilege of manufacturing calcic carbide and 
liguefying acetylene gas, thus wise: ‘‘That a large company had 
been organized in New York City for the purpose and with the right to 
manufacture CaC, and acetylene for county right purchasers.” [| 
wonder if this is not the Millbrook operation. Again I quote: ‘I 
cannot, of course, determine the price that they will charge, but since 
the purchasers have the right to manufacture, if they see fit, I do not 
think that the price that will be charged by the parent company will 
exceed the cost of manufacture.” This price does not appear to be 
given and the dark slide of the carbide light is again sprung for duty. 

Again I quote: ‘‘ That the New York city company expect to have a 
plant in operation the latter part of the year 1896,” and a kind inuvita- 
tion was extended for the engineer to go to Spray, N. C. (at his own ex- 
pense), and see the material manufactured. 

In the diffusion of carbide literature the Company appear to have 
been equally generous, as they inclosed a pamphlet, issued by the Wis- 
consin Acetylene Company, and one with the title, ‘*The New Gas 
Chemically Considered,” as presented in a lecture before the Franklin 
Institute, Philadelphia, March 23d, 1895. 

Gracious goodness !-what a wealth of zeal and business combined, 
and how the carbide prospects prosper as they upward fly or the time of 
fruition draws darkly near. In 1894 the carbide war-horse was wildly 
champing his curb at the delay of even a few weeks in getting into 
action a 1,000-horse power plant. Again, in 1895, the whole power of 
Niagara Falls and many other large water powers, with the carbon 
piles of Brazil, Indiana, Pittsburgh, Scranton and other points in Penn- 
sylvania and Ohio, all were to be set in blast, or on fire, for the produc- 
tion of carbide in limitless quantities at low prices and for all purposes, 
from enriching gas, and on through the multitude of synthetical pur- 
poses of which there is no end. And yet that old wheel at Spray, 
N. C., is grinding away to make a short ton of carbide a day, and no 
takers. 

As “Acetylene” states, it is an interesting theme, this one of calcic 
carbide, and he hopes to go into it deeply ere he leaves it. For myself, 
the present study will suffice, I hope, without having exhausted your 
carbide space or the patience of your carbide readers. A future study 
will embrace some other points than those here treated. 








Note on the Use of Acetylene Gas as an Illuminant for 
Polariscope Work. 
eae 

Early in December, 1895, Mr. H. H. Wiley presented to the Wash- 
ington (D. C.) Section of the American Chemical Society a note on the 
above named use of acetylene gas. The author, whose knowledge of 
the subject was gained during his prosecution of certain work in the 
Chemical Laboratory of the U. 8S. Department of Agriculture, says : 

Through the courtesy of Prof. Charles E. Munroe, I was able to se- 
cure 25 kilos of calcium carbide for experimental purposes, together with 
4 burners. The acetylene was developed by the action of water on the 
calcium carbide and conducted into a small gas meter from which it 
was burned under a pressure of water, the flame being regulated by a 
stopcock. The quantity of gas furnished by the calcium carbide is il- 
lustrated by the following experiment : 

From 95 grams of carbide 11.5 liters of gas were obtained measured 
at a temperature of 18°. It is thus seen that 1 kilo of the calcium car- 
bide used would furnish a little over 226 liters of gas. 

The rate at which the gas was burned for furnishing the illumination 
for the polariscope was measured and found to be 1 liter each 4 minutes, 
measured under a pressure of 30 inches of water. The actual pressure 
at which the gas was burned was very much less than this, being regu- 
lated by the stopcock. The lamp was thus supplied at a rate of con- 
sumption amounting to 15 liters per hour. 

The illumination produced by the burning acetylene was used with a 
triple shadow Schmidt & Haensch double compensating polariscope 
and the accuracy of the readings with the intensely white light pro- 
duced was tested with standard quartz plates. Two of the quartz plates 
read were standardized by the U. 8. Coast and Geodetic Survey, in con- 
nection with this Division, and four were standardized by the Imperial 
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German Commission of the Physical Institute of Berlin. The readings, 
to the nearest whole tenths, were as follows, at a temperature of 20°, 
which is slightly higher than that at which the quartz plates were 
standardized : 


Coast Survey tube 92.06 read 92.1 


% oe jae PPO ree eae 99.06 ‘* 99.1 
Ome NDI ais asics cds Relate’ vias 74.45 ‘* 75.4 
os M's 52 waladiata ea eine coae eee 93.59 ‘* 93.6 

- Pe URSIN Kea aie 100.36 ‘* 100.3 

” Me Eek wae kao) maid wal —91.70 ‘—91.7 


From the above readings it is seen that the lightis absoluteiy reliable 
as tested against the best standards. 

The degree of illumination was very great. The field of vision of the 
polariscope showed an intense illumination even at the neutral point 
and yet permitted of the reading of the shadow at the neutral point with 
the greatest accuracy. Three different observers in reading the quartz 
plates did not differ among themselves more than one-tenth of a degree. 

A test was also made to determine the relative possibility of reading 
highly colored solutions with the acetylene light as compared with the 
ordinary kerosenes or gas illumination for the polariscope. A solution 
of ‘black strap” molasses was made, quite concentrated, without any 
clarifying agent whatever other than lead subacetate. The solution 
read in a 200 and 400 mm. tube gave a perfectly distinct shadow with 
the acetylene light permitting the reading to within one-tenth of a de- 
gree. With the kerosene or lamp light, the field of vision was almost 
obscured at the neutral point and the readings made by three different 
observers differed as much as three-tenths of a degree. Another solu- 
tion was made with the same black strap molasses without the use of 
any clarifying agent other than alumina cream. This was diluted to 
such a degree as to be distinctly read to within one or two-tenths of a de- 
gree by the acetylene light. When an attempt was made to read this 
same solution by the ordinary source of illumination, it was found that 
the field of vision was absolutely obscured, no light whatever passing 
through. 

The results of these observations show that the acetylene light is per- 
fectly reliable for polarizing purposes, that it produces an intense degree 
of illumination permitting of a very delicate distinction between the 
shadow and the illuminated portions of the field of vision, and permits 
the reading of solutions so highly colored as to be perfectly opaque to 
the ordinary sources of light. 

The above results suggest also the practicability of using the acety- 
lene light for microphotographic purposes and for ordinary photography, 
but I have not made any tests of its actinic power. The light can also 
be used for projections. It is to be observed that with the small quan- 
tity of calcium carbide obtained—viz., 25 kilos, there would be a suffi- 
ciency for almost a continuous polarization through a long period of 
time. With the cost of the calcium carbide known the actual cost of 
the light could be easily computed. I am ignorant, however, of the 
cost of the calcium carbide, it having been obtained for our use by the 
payment of the express charges only. 

My thanks are due to Messrs. McElroy, Ewell and Runyan for as- 
sistance in the preparation of the gas and in reading the polariscope. 








Expired Air and Problems of Ventilation. 
cane Oa 

Popular Science Monthly says that the following are substantially 
the conclusions reached by Drs. J. 8. Billings, S. Weir Mitchell, and 
D. H. Bergey regarding the composition of expired air and its effects 
upon animal life, which are published in the Smithsonian Contribu- 
tions. These contradictions of certain accepted views are important 
and likely to give rise to discussion. 

There is no peculiar organic matter which is poisonous to animals 
(excluding man) in the air expired by healthy mice, sparrows, rabbits, 
guinea-pigs, or men. The injurious effects of such air appeared to be 
due entirely to the diminution of oxygen or the increase of carbonic 
acid, or to a combination of these two factors. It is very improbable 
that the minute quantity of organic matter contained in the air expired 
from human lungs has any deleterious influence upon men who inhale 
it in ordinary rooms. In ordinary quiet respiration no bacteria are 
contained in the expired air. In the act of coughing or sneezing such 
organisms may be thrown out. The minute quantity of ammonia, or of 
combined nitrogen, or other oxidizable matters found in the condensed 
moisture of human breath appears to be largely due to products of the 
decomposition of organic matter which is constantly going on in the 
mouth and pharynx. The air in an inhabited room, such as a hospital 
ward, in which experiments were made, is contaminated from many 


sources besides the expired air of the occupants, and the most important 
of these contaminations are in the form of minute particles or dusts. 
The experiments on the air of the hospital ward showed that in this 
dust there were micro-organisms, including some of the bacteria which 
produce inflammation and suppuration, and it is probable that these 
were the only really dangerous elements in thisair. The resultsof ex- 
periments in which animals were compelled to breathe air vitiated by 
the products of either their own respiration or by those of other ani- 
mals, make it improbable that there is any peculiar volatile poisonous 
matter in the air expired by healthy men and animals other than carbonic 
acid. The effects of reduction of oxygen and increase of carbonic 
acid, to a certain degree, appear to be the same in artificial mixtures of 
these gases as in air in which the change in their proportions has been 
produced by respiration. An excessively high or low temperature has 
a decided effect upon the production of asphyxia by diminution of oxy- 
gen and increase of carbonic acid. At high temperatures the respira- 
tory centers are affected, where evaporation from the skin and mucous 
surfaces is checked by the air being saturated with moisture ; at low 
temperatures the consumption of oxygen increases and the demand for 
it becomes more urgent. The proportion of increase of carbonic acid 
and of diminution of oxygen which has been found to exist in badly 
ventilated churches, schools, theaters, or barracks is not sufficiently 
great to account for the discomfort which such conditions produce in 
many persons, and there is no evidence to show that such an amount 
of change in the normal proportion of these gases has any influence 
upon the increase of death rates which statistical evidence has shown 
to exist among persons living in crowded and unventilated rooms. It 
has been well established by observations and statistics that tuberculosis 
and pneumonia are the diseases most prevalent among persons living 
and working in unventilated rooms. But consumption and pneumonia 
are caused by specific bacteria, which for the most part gain access to 
the air passages by adhering to particles of dust which areinhaled, and 
it is probable that the greater liability to these diseases of persons 
living in crowded and unventilated rooms is to a large extent 
due to the special liability of such rooms to become infected with the 
germs of these diseases. 

The discomfort produced by crowded, ill-ventilated rooms in persons 
not accustomed to them is not due to the excess of carbonic acid, nor to 
bacteria, nor in most cases to dusts of any kind. The two great causes 
of such discomfort, though not the only ones, are excessive temperature 
and unpleasant odors. Thecause of the unpleasant, musty odor which is 
perceptible to most persons on passing from the outer air in a crowded, 
unventilated room is unknown; it may, in part, be due to volatile pro- 
ducts of decomposition contained in the expired air of persons having 
decayed teeth, foul mouths, or certain disorders of the digestive appa- 
ratus, and it is due in part to volatile fatty acids given off with, or 
produced from, the excretions of the skin. The results of this investi- 
gation, taken in connection with the results of other recent researches, 
indicate that some of the theories upon which modern systems of ven- 
tilation are baséd are either without foundation or doubtful, and that 
the problem of securing comfort and health in inhabited rooms requires 
the consideration of the best methods of preventing or disposing of 
dusts of various kinds, of properly regulating temperature and moist- 
ure, and of preventing the entrance of poisonous gases, like carbonic 
oxide derived from heating and lighting apparatus, rather than upon 
simply diluting the air to a certain standard of proportion of carbonic 
acid present. 

It would be unwise, however, to conclude from the facts given in this 
report that the standards of air supply for the ventilation of inhabited 
rooms, which are based on the results of Pettenkofer’s work, are 


too large. 








Paint as a Protection for Iron. 
ee 
[A paper read by Mzssrs. E. A. Custer and F. P. Smits, before the 
Engineers’ Club, of Philadelphia. ] 

The question of what constitutes the best protection for iron is not a 
new one by any means. Paint in some form or other has been gener- 
ally accepted as being the prime desideratum, not only because of the 
comparative cheapness, but also on account of the ease of application. 
Manufacturers, builders, designers and iron and steel workers shrink 
from a process that involves the use of a special treating plant or the 
expenditure of more than a minimum amount of time and money. The 
protective coating they demand must not only be a safe coating for the 
metal, but must also be a good base for subsequent ornamentation. 
The necessity of this covering is obvious, and its requirements are many, 
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but they all rest upon the simple basis that it must prevent rust. Iron 
rusts. There are certain theoretical conditions to which this statement 
does not apply, but these are only met in the laboratory. Iron rust, in 
the general acceptation of the term, means not only the formation of 
rust on the surface of metallic iron exposed to ordinary atmospheric 
conditions, but also the corrosion of iron by such substances as sul- 
phuric or sulphurous acids, muriatic acid, or any corrosive constituent 
of the air. 

Past experiments have conclusively demonstrated that bright iron 
does not rust when exposed to a dry atmosphere of pure oxygen, or of 
pure carbonic acid gas, or the two mixed. The introduction of a very 
small percentage of moisture, apparently, is not sufficient to start up 
the rusting process ; but if a piece of rusty iron be substituted for the 
bright iron in this experiment, it will be found that only the slightest 
trace of moisture is necessary in order that the rusting action, once 
commenced, may be continued. It is probable that this action is not 
solely due to the corroding influence of the rust already present, but 
also to its power of absorbing oxygen, and condensing moisture. 

In this connection it may also be well to state that Prof. Lewes, in his 
report to the Admiralty Board on the corrosion of ships’ bottoms, re- 
cords the presence of minute particles of magnetic oxide of iron atthe 
bottom of the pits which occurred in the iron surface, showing that a 
galvanic action had been set up very similar to that produced by metal- 
lic copper when in contact with the iron. While this is more especially 
true of iron surfaces which are entirely immersed in water, it must be 
remembered that structural iron in many cases becomes saturated with 
condensed moisture, and that the conditions are then practically the 
same. This introduces another complication into the the consideration 
of the phenomenon of rusting. 

The chemistry of the rusting of iron has been widely discussed, and 
the fundamental principles underlying it are to be found in many scien- 
tifie works. The question has been treated at so great a length, how- 
ever, that frequently the discussion becomes so involved as to obscure 
the main points of the matter. 

Prof. A. Crum Brown, in an interesting paper written some seven or 
eight years ago, gives a lucid explanation of this phenomenon. Briefly 
he states it thus: ‘‘ It should be noted that the carbonic acid dissolved 
in the liquid water which is necessary for the rusting is not used up in 
the process. It is given off during the oxidation of ferrous bicarbonate 
to ferric hydrate, and is thus ready to act on the new surface of the 
metallic iron. The continuation of the process is not, therefore, de- 
pendent on new carbonic acid absorbed from the air, but the original 
carbonic acid, if not removed, can carry on the process indefinitely, as 
long as liquid water is present and oxygen is supplied. Once the pro- 
cess is started it goes on more rapidly, because the porous rust not only 
does not protect the iron, but favors, by its hygroscopic character, the 
condensation of water vapor from the air as liquid water. A piece of 
iron, therefore, which has begun to rust will continue rusting in an at- 
mosphere not saturated with water vapor—an atmosphere in which a 
piece of clean iron will not rust, because liquid water will condense 
from such an atmosphere on the hygroscopic rust, but not on the bright 
iron.” 

From this it will be seen that any covering that is absolutely imper- 
vious to moisture will, when applied to clean iron, prevent rusting 
under atmospheric conditions in which corrosive elements are wanting. 
Now, if this were the only requirement, the solution of the problem 
would be easy, but it is only the beginning. Iron is not an inert mass 
by any means ; it is full of life and movement, and the covering per- 
force must adapt itself to each change of condition, without loss of its 
original efficiency. There is no atmospheric condition to which iron is 
not subjected, and the protective covering that is to meet these con- 
ditions must be cheap and easily applied. A paint, or combination of 
paints, would seem to be the logical outcome of the problems involved. 

To quote Mr. Woodruff Jones: ‘‘ The requisites of a good paint for 
the preservation of iron and steel are : 

‘*1, It shall firmly adhere to the surface and not chip or peel off. 

‘2. It must notcorrode the iron, else the remedy may only aggravate 
the disease. 

‘*3. It must form a surface hard enough to resist frictional influen- 
ces, yet elastic enough to conform to the expansion and contraction of 
the metal by heat or cold. . 

‘*4. It must be impervious to and unaffected by moisture, atmospheric 
and other influences to which it may be exposed.” 

With the preceding facts and requirements in view, the work of pro- 
ducing a paint that would absolutely protect iron was undertaken. It 
was early determined that the covering should consist of two distinct 
elements, the first of which should possess the adhesive and elastic 





properties, and afford a safe and reliable base for the application of a 
second coating that would be hard, elastic, acid proof, and absolutely 
impervious to moisture. There is no paint known that would meet the 
first requirement so fully as good red lead and linseed oil. Experiments 
have proven this, and modern chemistry affords the correct explanation, 
but unfortunately red lead and linseed oil, while sticking firmly to the 
surface of iron, and while possessing the necessary elasticity, form but 
a comparatively poor protection from the effect of moisture. 

To fully comprehend this, it will be necessary to go somewhat into 
the chemistry of paint, and the action of the pigment upon the linseed 
oil. Red lead is what may be termed an active pigment—1. e., it pos. 
sesses the property of saponifying linseed oil ; in other words, it forms 
a metallic soap, or combination of the lead with the fatty acid of the oil, 
To better understand this action, it should be remembered that linseed 
oil is a combination of glycerine and a fatty acid, or, in other words, it 
is a liquid fat. The soap, which is ordinarily used for washing pur- 
poses, is prepared from fats, such as tallow or grease, by the action of 
analkali upon them. This action is twofold. In the first place, the 
alkali combines with the fatty acid to make the soap, and the glycerine 
which was originally confined in the fat is liberated, and is run off in 
what is termed by soap makers the spent lye. This spent lye is the 
source of most of the glycerine of commerce. Now, when a pigment 
combines with linseed oil, the same action takes place—viz., a metallic 
soap is formed, and the glycerine is liberated. This glycerine is not a 
perfectly stable product. It is soluble in water, and is volatilized by 
heat. Should the saponification be gradually formed after the paint is 
applied, and during the process of drying, the film will probably be 
rendered more or less porous by the escape of the glycerine and the 
action of water which dissolves it. No research on linseed oil has ever 
attained the same thoroughness as that made by Muelder some time ago, 
who showed that, during the process of drying, the oil absorbed oxygen 
from the atmotphere, and at the same time gave off carbonic acid, acetic 
acid, formic acid, and probably water vapors. The slow escape of these 
compounds through the partially dry film may, in a measure, account 
for its porosity. It would seem, upon hasty consideration, therefore, 
that an inactive pigment would be preferable for use in a paint for pro- 
tecting iron. It must be remembered, however, that when an active 
pigment is used, the soap formed by its action on the linseed oil is capable 
of taking up a small percentage of moisture, whichis almost invariably 
to be found on the surface of iron, without material injury ; so that up 
to a certain point the presence of the soap is desirable in the paint. 

Red lead possesses an advantage over any other active pigment in the 
fact that not only does it combine with the fatty acid of the oil, but with 
the glycerine as well. In this way any volatilization during drying is 
largely prevented. The glycerine present is rendered insoluble ; the 
film formed possesses great tenacity, elasticity and adhesiveness, and 
the drying of the paint is of a double nature, as it sets, in some re- 
spects, like a cement, besides exhibiting the ordinary phenomena of ox- 
idation common to the drying of all linseed oil paints. 

It has been claimed that a coating of red lead simply induces oxida- 
tion of the iron surface underneath, and the claim supported by photo- 
graphs of the scale produced, apparently showing that oxidation has 
gone on very actively under this coating of red lead. It has never 
been claimed for red lead that it would, if painted over a rusted sur- 
face, prevent the further deterioration of the metal underneath. In 
fact, it will be the endeavor to show with much clearness that the dry 
film of red lead and linseed oil is porous, and in that very point it fails 
in one of the most important essentials of a proper covering for iron, 
unless this defect be remedied by a second coating of paint, which will 
dry with an absolutely impervious and waterproof service. 

It has been further objected to red lead that the percentage of oxygen 
which it contains, and the fact that it is used in increasing the drying 
properties of raw linseed oil, render it unfit for use as a pigment. As a 
matter of fact, red lead contains less than 10 per cent. of its weight of 
oxygen, while oxide of iron contains something over 30 per cent. The 
drying action of red lead on oil is probably entirely dependent upon 
the saponification of the oil ; the presence of a small percentage of lin- 
oleate of lead being sufficient to dry a large quantity of linseed oil by 
inducing oxidation. It is justly claimed in support of red lead that 
this property of saponifying the oil, not oxidizing it in its true sense, 
renders it one of the most valuable pigments for painting structural 
iron, when used as a first coat. 

The question of porosity was partly considered by Dr. Dudley in his 
experiments on the water absorptive power of the dried film of linseed 
oil. He obtained direct proof of the fact that dried linseed oil is not 
water-repellent or water-resistant. Pieces of glass coated with ordina- 
ry linseed oil were allowed to dry and harden for a couple of weeks. 
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These coated glasses then had water placed upon them and were cov- 
ered, so that the water could not evaporate. At the expiration of 12 
hours it was found that the dried linseed oil had soaked up the water, 
and wherever the water had touched the coating it presented the ap- 
pearance of a shriveled apple. On allowing the water to evaporate, the 
coating dried down again to its place ; but it was quite evident that un- 
der the action of water an apparent disintegration had taken place- 
Further experiments showed that the porous character of the film was 
modified to a considerable extent by the addition of finely ground red 
lead, but it still remained sufficiently absorbent to preclude the idea of 
using red lead and linseed oil alone as a covering for the iron. 

This point of Dr. Dudley was corroborated by a series of experiments,’ 
somewhat on the same lines and further extended with a view to ascer- 
taining whether a vehicle could be produced that would safely mix with 
red lead without endangering its adhesive quality, and at the same time 
render the mass water-resistant. This attempt proved unsuccessful, as 
by so doing the many valuable properties possessed by the combination 
of red lead and linseed oil were sacrificed. 

Attention was then directed toward producing a paint which could be 
used as a second coat, and which would possess the necessary water- 
proof, elastic and other qualities. This investigation, as has been said, 
corroborated Dr. Dudley’s experiments, but carried them much further, 
with a view to determining not only the water absorptive power of a 
dry film of linseed oil, but, if possible, its actual porosity. The com- 
plete data and notes of these experiments have not yet been compiled, 
neither are they considered as having been brought to an end, but they 
have so far progressed that it is possible to measure with comparative 
accuracy the relative porosity of the dried film of linseed oil when 
mixed with different pigments, as compared with the dried film of the 
vehicle, which was finally selected as offering the nearest approach to 
an ideal outer covering for ironwork. 

The question of the vehicle once determined, the pigment became the 
next consideration. The ordinary oxide of iron, from its extreme 
cheapness, seemed at first the proper starting point of the experiments. 
At the very outset serious obstacles to its use, however, were encoun- 
tered. The fact was soon recognized that iron oxide possesses great 
power to destroy organic matter. In determining its action on a film 
of linseed oil it was found that, long before the destruction of the film 
was complete, it had yet sufficiently far advanced to seriously affect the 
elasticity of the film,which soon became so dry and brittle as to totally 
lose its power of expanding with the iron. This made it necessary to 
go over the premises again, and the fact became apparent that iron ox- 
ide was, in itself, not only in a direct, but also in an indirect manner, a 
promoter of rust. The conclusion was finally reached that it was only 
logical that one of the constituents to be avoided in a paint for iron 
would be ordinary ferric oxide or iron rust. This line of argument 
has, of course, been presented before, but it should be remembered that 
the desire was to take as little as possible for granted, and to dispose of 
any fallacies, should they exist, in the usually accepted axioms, in ap- 
proaching this problem. Much time was spent in obtaining conclusive 
proof of the correctness of this view, and its soundness was finally con- 
clusively demonstrated. This naturally led up to the fact that the pig- 
ment in itself must be inert so far as the iron is concerned, for while 
the intention was to prepare a second coating only for the iron, to be 
used over a foundation coat of red lead, the fact was recognized that in 
many cases it would probably be employed as a sole protective coating. 

In addition to this, it is necessary to produce 4 paint which will be 
hard enough to resist frictional influences and be insoluble in acids. To 
this end there should be incorporated in the pigment a material which 
resists frictional action in the highest degree, which it is practically im- 
possible to destroy, and which is to all intents and purposes absolutely 
insoluble in any of the known solvents. su 

Many utterly worthless paints largely owe whatever measure of suc- 
cess they may have obtained to the prevalent impression that they are 
cheap. Now, to the thinking man, the question of cheapness does not 
necessarily mean a low first cost, but the effective covering power must 
be considered. The spreading power, per se, is not necessarily an ele- 
ment of cheapness, as a film may be so thin when well brushed out, as 
to give little or no protection. On the other hand, when the film pro- 
duced is of the proper thickness and kind, the spreading power becomes 
a very important element of cost. 

A further serious objection to these paints, which usually closely ap- 
proximate in color the surface of the iron itself, is their tendency to sag 
when applied to vertical iron surfaces. Now, much of the structural 
iron to be painted is in an inclined or vertical position, so that this 
point should be carefully considered. It is true that red lead, if improp- 


separation take place, it is readily detected, as the iron shows up prom- 
inently in those places where it is not thoroughly covered. When this 
is not the case, the color of the iron and painted surface are so nearly 
alike that only the closest inspection will reveal where it is improperly 
covered. A serious source of danger exists at these points, as the lin- 
seed oil is unprotected by any pigment, and rusting soon commences. 

The fact of the porosity of the film of linseed oil, while an extremely 
important consideration in the making up of a proper paint for iron, 
has led to the foisting upon the market of a large number of worthless 
paints for this purposes, which, under the pretense of avoiding this 
porosity, have been made up with a vehicle, consisting largely of rosin 
oil, or some other equally inefficient substitute. 

And now there is one point which should be very seriously consid- 
ered when the protection of iron is the desired end, and that is the 
presence of mill-scale or iron rust. No paint, however good, is worth 
a cent a ton for the protection of iron when painted over mill-scale. 
Mill-scale is brittle, and will chip away from the iron under the expan- 
sion due to the ordinary effects of heat and cold, and when it does chip 
away it will carry the paint with it, and thus expose the iron to the 
effects of rust. The preceding facts are so well known that it is the 
practice of architects and engineers to specify and insist upon the abso- 
lute removal of mill-scale from the iron before it is painted. Some- 
times it is effected by immersing the iron in dilute acid and using wire 
brushes, and afterward either washing off or neutralizing the acid that 
may remain on the iron surface, and which would not only continue 
the corrosive action on the iron, but would be destructive to the film of 
the paint. In ordinary practice it has been found sufficient, in struc- 
tural iron especially, to brush it carefully and thoroughly with a good 
wire brush, and then to apply the paint. The investigations have gone 
so far in this matter that it has been found unnecessary to remove the 
fine, velvet-like rust, or the rust that has not commenced to scale, as 
long as it is completely covered with a paint proof against acids and 
moisture. It is better, however, that the absolute removal of the rust 
and scale be specified in every situation where structural iron is neces- 
sary. Too great stress cannot be laid upon this point. It is absolutely 
essential. 

Further, a good paint, and one that will thoroughly protect iron, 
should possess the quality of firmly adhering to a hot iron surface. 
This is especially true of steam pipes, boiler fronts, etc, It must not 
only be able to stand a high heat, but in addition should be able to ac- 
commodate itself to the surface of the pipe below the freezing tempera- 
ture, and this without loss of its original integrity and elasticity. Here 
are some pieces of pipe that were first coated when cold with the pro- 
tective paint of which mention has been made. After being allowed to 
dry they were screwed on to a steam pipe, and live steam at a tempera- 
ture of 340° was passed through them for about an hour. The pipes 
were then painted while hot with the same preparation and allowed to 
stand two hours. Steam was then shut off and the pipes dipped in a 
mixture of salt and ice, and allowed to remain until thoroughly 
chilled. How well the pipe stood can be seen from these samples. 
Steam pipes running through buildings where sulphuric acid is con- 
centrated, and which are constantly filled with the fumes from the 
acid, have been coated and to-day show no signs of deterioration ; 
whereas formerly it seemed impossible to get a pipe, other than lead, 
that would stand the work. Boiler fronts have been given one coat 
when hot, and this coat has lasted for eight months without any sign 
of splitting or cracking. There is an iron bridge in the factory under 
which switching engines pass six or eight timesaday. This bridge 
was painted some three years ago, and to-day the surface of the paint 
seems absolutely unbroken. Just to one side of this bridge, directly 
over the center of the track, are plates of iron coated with various pro- 
tective paints, including red lead and linseed oil, and some of the other 
mixtures that were tried in the search for an ideal paint. There is only 
one of these plates that is in good condition to-day, and that is the one 
that was coated with the paint finally selected as being the best protec- 
tion for iron, having first been primed with red lead. 

And now a word in conclusion, and to repeat, perhaps, what has 
already been said, and that is, that, if you wish to protect iron perfectly 
from the effect of rust, it is essential that this iron be given a coating 
that will exclude moisture. Moisture is the active principle in rust. 
The three elements that produce this rust are carbonic acid, oxygen 
and water. Carbonic acid and oxygen alone are harmless. It is not 
until they are brought in contact with water that the rusting process 
begins. Hence, to protect iron from rusting, the coating applied must 
be water proof. To protect iron from corrosion, the coating must be 





erly ground or mixed, also exhibits this tendency to sag, but should | yet elastic. 


acid proof. To protect iron from abrasion, the coating must be hard, 
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Discussion. 


Mr. G. B. Price—Do I understand that the first coat is intended to 
fill up the pores of the iron, and the second to give a hard surface ? 

Mr. F. P. Smith—In a certain sense, yes. Iron, of course, is not as 
porous as wood, or at least not in the same sense, but the function of 
the first coat is to cover the surface with a tough, elastic film which will 
adhere closely to the iron under all conditions and which will present 
@ surface suitable for the application of the second coat, the special 
function of which is to resist the action of the atmosphere by presenting 
a hard, impervious, enamel-like surface. The most severe test to which 
this paint has been subjected was its exposure for nearly four years 
to the fumes from both a large sulphuric and a muriatic acid plant, and 
it shows no signs of deterioration yet. The gloss which is apparent 
when the paint is first applied has disappeared, but a careful micro- 
scopical examination revealed no pores or cracking. When the paint 
was removed by scraping, it was seen that the iron had been perfectly 
protected. Ordinary paints, under such conditions, would not have 
lasted more than two years. 

Mr. C. W. Pike—Has this paint been used for the protection of smoke 
stacks ? 

Mr. Smith—It has been used successfully for the protection of smoke 
stacks ; also for boiler fronts and in places where a red heat is not main- 
tained. Sustaimed red heat would, of course, burn off the vehicle and 
leave the iron perfectly bare. The paint does not crack, however, under 
heat. 

A Member—Is the first coat applied at the shop ? 

Mr. Smith—Ordinarily, yes, and the fimshing coat is put on after 
erection, because this coating is very liable to be injured in handling 
the large pieces of structural iron. 

Mr. J. C. Trautwine, Jr.—Ourexperience in applying melted asphalt 
to concrete surfaces may be of interest, although not directly bearing 
upon the subject at issue. It has been found absolutely essential to 
apply, first, a priming coat of asphalt dissolved in benzine or gasoline. 
We used, first, 50 per cent. of gasoline and 50 per cent. of the liquid 
asphalt, but that proved much too heavy, and we are now using 70 per 
cent. of gasoline. This makes quite a liquid wash. The solvent acts as 
a vehicle carrying the particles of asphalt into the pores of the concrete. 
After this priming coat is thoroughly dry, that is, after all the solvent 
has evaporated, the melted asphalt is poured on hot and spread with 
brooms. Thus applied, the asphalt adheres tenaciously to the concrete 
surface, whereas, if itis applied directly to that surface, it breaks off very 
readily. Coal tar, also, has been used as a priming coat. 

Mr. C. D. Rinald—What Mr. Trautwine has just said is true of al- 
most all paints. Paint for protection should not be laid on too heavy, 
as it is then much more liable to be injured by mechanical action, 
such as the effect of anything striking against it. 

Mr. Smith—So far as the use of benzine on iron is concerned, we have 
found it objectionable, for the reason that it is very difficult to get ben- 
zine which is perfectly volatile. After evaporation, it usually leaves a 
greasy surface, which though not objectionable in the case of porous 
substances like cement or concrete, is disadvantageous in the painting 
of iron work. 

Mr. Rinald—Gasoline or benzine should not be used in painting iron, 
because their evaporation will leave bare spots where rust can set in. 
Ia the case of concrete, the conditions are of course entirely different. 

Mr. Trautwine— Because there is in this case no rust. 

Mr. Rinald—Yes, and because the benzine carries the asphalt right 
into the pores of the concrete. 

Mr. Smith—The great objection to coal tar is that it will not stand 
exposure. This is well illustrated by a comparison between asphalt 
pavements and the coal tar and gravel pavements which were used 
some years ago. The latter, after exposure for a comparatively short 
time, cracked and completely disintegrated under the action of water, 
frost and heat. 

. Mr. Pike—I would like to inquire whether this paint would be suit- 
able for the protection of copper as well as iron. 

Mr. Smith—I know of no reason to thecontrary, but my personal ex- 
-perience with copper has been that ordinarily its wasting away was so 
slight and so gradual that it required practically no covering, except 
for ornamental purposes. My experience, however, has been chiefly 
confined to ships, where copper is used for the very reason that it does 
not waste away rapidly. 

Mr. Pike—So far as resistance to the action of acid fumes is con- 
cerned, I suppose your paint will resist far longer than the copper, 
and I presume there is no reason why it would be less effective when 
applied to copper. 

Mr. Smith—No, sir. 





Mr. Pike—Would you in that case recommend the use of the prim. 
ing coat of red lead ? 

Mr. Smith—I can only answer that question theoretically, but I can 
see no objection to the use of red lead in this case, unless there be some 
special objection with which I am unacquainted, I would recommend 
its use. 

Mr. Rinald—The authors of this paper advise the use of red lead ag 
@ priming coat, one reason being that the second coat of paint may ad- 
here better. I do not see why a paint could not be made—in fact it js 
made—so that it will adhere to the iron without anything under it. 
Even when the iron is very smooth a paint ought to adhere just as wel] 
without a priming coat. 

Mr. F. Schumann—Some 10 years ago a person exhibited at our 
works a liquid for coating iron with a glossy covering of different col- 
lors, which stood the test of being immersed in water and different 
acids. We bought the secret of the composition of the liquid from him, 
which was simply African Sandarac gum dissolved in alcohol, the col- 
ors being produced by the admixture of aniline dyes. We afterward 
painted a large steam engine with the mixture, which without pigment 
was quite transparent, although slightly dimming the polished sur. 
faces, but otherwise clean and free from rust. Some two years after- 
wards the engine was sold, requiring certain changes that necessitated 
the removal of the gum coating. It adhered so tenaciously, however, 
that this proved quite expensive, requiring the use of a hot concentrated 
lye solution: applied with scrubbing brushes. During its use it stood 
exposure to steam, gas and moisture, prevailing to a considerable ex- 
tent in the shop where the engine was stored. Why are these veget- 
able gums not well suited for the protection of iron ? 

Mr. Rinald—A similar preparation, largely used for many purposes, 
is gum shellac dissolved in alcohol. It makes a strong coating, but I 
do not think that any gum will stand exposure to the weather for any 
length of time. It will crack and peel off. 

Mr. Smith—It is unfortunately true of almost all vegetable gums 
which are completely soluble in alcohol that, while they present a very 
pretty appearance, they are practically worthless when exposed to the 
weather. In the better grades of varnish these gums are not used, for 
the reason stated. Even when placed on wood their life is compara- 
tively short. 

Mr. Max Livingston—If the paint Mr. Trautwine mentioned is good, 
I should think the trouble about the benzine could be overcome. What 
objection would there be to the use of a bisulphide of carbon? In all 
this discussion no attention has been called to the difficulty of painting 
steel and the comparative ease of painting iron. It has been my ex- 
perience that paint on iron will last considerably longer than on steel, 
especially if the steel is used in tanks, and those tanks be filled with 
water. If filled with oil, there is comparatively little difficulty, but 
when filled with water the steel will rust very quickly. With steel, 
the best of paints will chip off, under the same atmospheric conditions 
under which they would last when applied to iron. We cannot find 
any reason for this, but the fact remains that we have found more diffi- 
culty in keeping steel tanks from rusting than iron ones. 

Mr. Smith—I do not think that I could give any lucid or valuable 
explanation. The only explanation which I can offer, and which I 
confess is somewhat lame, is simply a statement of the well-known fact 
that some metals rust more quickly than others, in the same way that 
some metals are more soluble in certain acids than others. Bisulphide 
of carbon is open to two serious objections. In the first place its fumes 
have a very bad effect upon the workmen, and in the second place 
these fumes are probably more inflammable than the vapor of any 
other known liquid. I have known cases in my own experience where 
serious explosions have occurred, and consequent loss of life to the 
painters, from the use of paint in which bisulphide of carbon was used 
as a vehicle. 

Mr. Custer—As to steel tanks rusting more quickly than iron ones, a 
very pretty illustration of that came up at a large works in this city. 
They had been buying tank material rolled by a mill which did not 
make a very good quality of iron, though good enough for this pur- 
pose. It did not have the appearance of good metal, but paint adhered 
to it well. For some reason they changed to steel made by one of the 
best manufacturers in the country. It was the finest looking steel I 
ever saw put intoatank. When punched, there was no sign of any 
scale breaking ; but in two months after the paint was applied it peeled 
and chipped off, and upon breaking the blisters the rusted steel ap- 
peared underneath. It was finally concluded that there was a fine, 
thin scale on this particular steel, and laborious scrapping was done to 
remove what was apparently not there. The point I wish to make in 





this is that, after this laborious scraping had been done, and the steel 
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thoroughly cleaned, there was no difficulty whatever in painting the 
surface, and the paint is in good condition, as far as I know, at the 
present time. If the surface of either iron or steel be thoroughly 
cleaned, the paint will protect the same, and will prevent rusting. I 
do not think that an iron tank will last any longer than a steel tank, 
so far as rust is concerned, under the above conditions. 

Mr. Livingston—How is it that a tank filled with water will be affected 
quite differently from a tank filled with oil, so far as the tendency to 
yust on the exterior surface is concerned ? 

Mr. Custer—That I cannot answer. 

Mr. Livingston— We know from experience that this is true. 

Mr. Rinald—As a vehicle, benzine would be unobjectionable if you 
could get a pigment which will represent all the properties of a paint, 
one that will form a thin film over the iron and protect it against any 
corroding influence. The benzine itself will not do any harm, because 
a good grade will evaporate altogether, leaving no residue on the iron. 
The same is true of bisulphide of carbon, which is very dangerous be- 
sides. It is liable to explode, and has an injurious effect on the lungs 
of those applying it. 

Mr. Schumann—The absolute removal of the scale should be insisted 
on. We usethe sandblast in preference to the acid bath and find it 
very efficient. It does the work more quickly than the acid bath, and 
in riveted work all exposed surfaces can be readily reached. When the 
scale is removed, the paint seems to flow more easily and to attach it- 
self better to the surface of the metal. All specifications for iron work 
should contain a clause requiring the thorough cleaning of the metal 
before any paint is applied, and this should be followed up by good in- 
spection. 

Mr. Smith—There is nodoubt but that the cleaning of iron is a very 
important point, and if this is done by the use of the acid bath, unless 
the acid be properly applied and thoroughly removed afterward, it may 
leave the iron worse than before. The use of the sandblast in this con 
nection is new to me; but it would seem to be a vast improvement, 
where it can be used economically, over the acid. I would like to men- 
tion oneor two additional points in regard to benzine as a vehicle. In 
the first place, the benzine is almost, though not quite, as dangerous, 
so far as liability to exploding and catching fire is concerned, as the bi- 
sulphide of carbon. In the second place, the benzine on evaporating 
leaves a coating which is quite porous and not nearly as efficient as if 
some other vehicle were used in which the pigment was totally insol- 
uble. In this case the paint depends on the elasticity and adhesiveness 
of the pigment itself, as the benzine is entirely volatile and leaves no 
binding material behind, other than that furnished by the pigment. As 
we have seen with vegetable gums which are soluble in alcohol, the film 
formed is not a good protection against exposure to the weather and, in 
general, it may be stated that a deposit from a solution is usually of a 
porous nature. This isshown very clearly in an electrolytic deposit of 
copper or other metal from a solution. Such a deposit is usually much 
more soluble in acids than the ordinary cast or wrought metal and re- 
quires careful burnishing before it presents a compact surface. 

Mr. John L. Gill, Jr.—I would like to make a suggestion in regard to 
chimney stacks. Chimney stacks made out of No. 14 iron, are very 
common on the Ohio and Mississippi river boats and they are usually 
painted with ordinary coal tar, a little lime being used to neutralize any 
acid. These stacks used to average about three years, not over three 
and a half years, before they would have to be entirely renewed. The 
first experience that I had with red lead for painting such stacks was 
on the steamboat ‘‘ J. B. Williams,” which was built during the civil 
war. It has the original stacks on it to-day. When I was at Pitts- 
burgh, some two years ago, I saw the boat and was then informed that 
the present stacks were the ones placed on the boat at the time it was 
built. They had been painted simply with red lead and oil, inside and 
out, when the boat was built, and then once a year afterwards. For 
that purpose red lead has proven itself the very best thing that I know 
of. For boiler fronts and that kind of work, I have never found any- 
thing equal to ‘‘ Bessemer” paint. 

Prof. E.V. Seeler (visitor)—I would like to make an inquiry with re- 
spect to the ironwork of buildings, whether the coats of paint as advo- 
cated would be worth the additional expense, or whether the red lead is 
not quite sufficient where the ironwork is incased ? 

Mr. Smith—In a building the paint is very liable to be brought in 
contact with moisture from the sweating of the iron after it is inclosed 
by the structure, and also. from the mortar and cement used, which is 
almost invariably of alkaline character. This may affect the linseed 
oil vehicle more than exposure to weather. There are cases on record 
where iron beams taken out of masonry and painted with red lead have 
apparently been in an excellent state of preservation ; but, as may be 


said of this whole subject of painting iron, it is very easy to pick out 
some particular instances which will apparently entirely disprove the 
experience had in a hundred other cases. By simply considering isolat- 
ed cases we cannot give due regard to the main problem. 

Mr, H. C. Luders—If it is absolutely necessary, in order that paint 
shall become a good protector, that the iron shall be thoroughly cleaned 
from mill scale, then such treatment of the iron construction entering 
our large buildings should be insisted upon. It seems to me, however, 
that the removal of mill scale will add very largely to the cost of the 
iron. Is there not some one present who could give us some informa- 
tion as to the practicability and the approximate cost of applying such 
treatment to the ironwork in our large buildings ? 

Mr. Schumann—I think it practicable to remove the mill seale by 
means of the sandblast. The cost of sandblasting would be about the 
same as that of the first coat of paint, $1.50 per ton, to which the cost 
of handling the iron should be added. 

Mr. A. Falkenau—I would like to ask Mr. Schumann whether he 
would suggest having the sandblasting done at the factory ? 

Mr. Schumann—It would be desirable to do it at the mill where the 
material is manufactured. 

Mr. Custer—If the designers of modern buildings expected them to 
last only a few years, the question of first cost of the metal work would 
be a more serious one. Large buildings and bridges containing thou- 
sands of tons of iron are expected to last, however, long after their de- 
signers are in the grave. In such cases the question of cost should not 
be given too much weight. Even if the iron will cost a little more, if 
it can be perfectly protected, this should be done. 

Mr. Schumann—For the information of those whoare not acquain'el 
with the sandblast apparatus of the present day, I would say that the 
motive power for the sand is compressed air. In former years steam 
was employed for this purpose. The air is used under a pressure of 12 
pounds per square inch, obtained with an ordinary air pump or com- 
pressor. The air is admitted from below, and, passing through the 
sand, it takes along a certain amount of this through a rubber hose of 
any desired length. A man walks along with this rubber hose, to 
which a nozzle half an inch in diameter is attached, and directs it at 
will. If the large mills were to adopt this method they would proba- 
bly have to build a separate annex to their shops, in which the work 
could be placed and treated with the sandblast, for the sand would cer- 
tainly be injurious to machinery. 

A Member—W ould it not be better to have a temporary shed put up 
at the building site, in which the iron could be treated with the sand- 
blast ? 

Mr. Schumann—I think that would give rise to some practical diffi- 
culties. It would mean considerable expense, and I think it would be 
perfectly practicable to do the sandblasting at the rolling mill. 








Opposition to Inventions. 


ee 
[By Mr. Wititam C. Dope, in Engineering Magazine. | 


One of the most remarkable things in the history of mankind is the 
opposition to the introduction of inventions and improvements which 
has existed from the earliest times, and still exists to some extent. 

From the time when the earth was believed to be flat, and Galileo was 
denounced and imprisoned for asserting, in accordance with the theory 
of Copernicus, that the sun was the center of the planetary system, 
and that the earth had a diurnal motion of rotation, this opposition to 
new ideas has existed, and been manifested in the grossest outrages 
upon, and persecutions of, the originators and advocates of the new 
ideas. This has been true of inventions and improvements in the arts 
and sciences, as well as in governmental and religious improvements or 
reforms. 

Much of this was due to the existence of the prevailing doctrine of 
the “divine right” of rulers and the arbitrary power exercised by them, 
and to the claim of superior wisdom and infallibility made by the then 
dominant church, supplemented and rendered possible by the ignorance 
and helplessness of the masses. 

Besides, human nature seems to be subject to the same laws as moving 
bodies ; it moves always in a direct line when once set in motion, unless 
interfered with by a power sufficient to deflect it fromits course. In the 
arts and sciences, as in politics and religion, men prefer to remain un- 
disturbed, and naturally resent any interference with their settled beliefs 
and habits. They look with suspicion on new suggestions or ideas, and 
especially such as, in their ignorance, they think will interfere in any 





manner with their present interests ; and hence the tendency to continue 
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denounce inventors as ‘‘ cranks.” 


in the old ruts, and violently oppose improvements or changes, and to 


of railroads, saying, among other things, that the frost on the rails 
would prevent the train from moving, or from being stopped if it did 


History shows that the great improvements in the arts and sciences | move. 


have had their development only since free governments have been 


When the Baltimore and Ohio Railroad was first opened from Balti- 


established, and general education introduced ; and it is where these | more to Ellicott City, an excursion was given to an invited company 
exist in the greatest perfection that the greatest advance has taken | composed of prominent citizens, among whom was Mr. Seaton, editor 


place. 


In the United States, where there is the greatest freedom in govern- 


of the Washington Intelligencer. 
In describing the trip, which was by cars drawn by horses, on the old 


mental and religious matters, there has been the greatest advance in | flat or bar rail spiked to wooden stringers, he said they were in mortal 


inventions. The growth and development of our manufacturing and 


terror lest some of the cattle feeding by the roadside should get on the 


agricultural interests, which is due to inventions fostered by our patent | track and throw them off. In winding up his long description, he said 
system more than to any other cause, have been marvellous, and excite | that he thought it possible that it might be of use for the carriage of 


the astonishment of the world. Under the benign influence of thissystem, 
in a single century, we have grown from a cluster of scattered settle- 


goods, as on a flat, smooth surface, like the rails, a horse could haul 
much more than it could on an ordinary road ; and, as to travel by 


ments, mostly along the Atlantic seaboard, with a population of less] rail, he said that he thought it possible to attain a speed of 12 miles an 
than 4,000,000 to a powerful and compact nation of nearly 70,000,000 ; | hour, which would be as fast as anyone would ever want to ride ! 


have increased our national territory from 830,000 to 3,314,220 square 


miles ; have subdued the forests and built up the whole country from 
ocean to ocean ; and have built more miles of railroad, and established 
more post offices, than all other nations combined. We have grown and 


Now, when we have in the United States about 220,000 mites of rail- 
road tracks—an amount so great that it would take a locomotive 44 
months, travelling at the rate of 60 miles an hour and 24 hours per day, 
without a single stop, to traverse it—and when on some the reyular 


prospered as no other nation has, until to-day we do one-third of the|speed is 1 mile per minute, and for short runs even more, one can 


world’s manufacturing, one-third of its mining, one-fifth of its farm- 
ing, and. possess one-fifth of its wealth. 

With such an illustration of the benefits of our patent system, one 
would suppose that opposition to inventions would long since have 
ceased ; but unfortunately, while it has greatly diminished with thé 
growth of intelligence and universal education, it still exists. 

As illustrative of this spirit of opposition, it may be interesting to 
cite a few instances. When, in 1807, Papin of France, the inventor of 
the digester in universal use for paper-making and many other pur- 
poses, and also of the lever safety valve, made a small steamboat and 
ran it down the river Fulda, the ignorant boatman, who, like some of 
the laboring men of the-present day, thought it would injure their 
business, seized and destroyed it. 

So, too, when Jonathan Hulls patented his steamboat in England in 
1736, he was laughed at and ridiculed in every conceivable way. One 
paper published the following doggerel in reference to him : 


Jonathan Hulls, 

With his patent skulls, 
Invented a machine 

To go against wind and stream, 
But he, being an ass, 

Couldn’t bring it to pass, 

And so was ashamed to be seen. 


When Jacquard invented his loom, which was so wonderful that the 
great Arnout, French minister of war, caused him to be brought into 
his presence and said to him: ‘‘ Are you the man who can do what the 
Almighty cannot,—tie a knot in a stretched string?” there was the 
strongest opposition to its introduction, culminating in a mob of the 
silk weavers, who took it from his house into the streets, broke it up, 
and burned the fragments. 

It was the same with Hargreaves in England, when he invented his 
Spinning-jenny in 1763. He was persecuted by his fellow workmen, 
who seized his machine, broke it in pieces, and drove him from his 
native town. 

That invention, with the improvements of Arkwright and Crompton, 
and the invention of the cotton gin by Whitney, who was outrageously 
defrauded of his rights, have changed theentire artof producing woven 
fabrics. Indeed, so far as the cotton industry of the world is con- 
cerned, they may be said to have created the industry, which to day 
gives employment to millions, and has so immensely cheapened the pro- 
duct that it is used the world over. 

This opposition to and unbelief in the possibility of the success of in- 
ventions has not been confined to the ignorant alone, but has been 
shared by many educated and even great men. When it was proposed 
to build a railroad in the United States, Chancellor Livingston, one of 
the greatest men in the State of New York, published a letter in which, 
as he thought, he demonstrated the utter impossibility of the proposed 
undertaking. His reasons were, first, that it would require a massive 
substructure of masonry the whole length of the road, and that would 
be so expensive that it would not pay ; second, the momentum df such 
a moving body as a train of cars would be so great that the train could 
not be stopped until it got several miles past the place; and, third, no 
one would want to risk his life flying through the air at the rate of 12 
or 15 miles an hour. 


hardly believe that such ideas were ever entertained, least of all by men 
such as those mentioned. 

All this and much more is the result of invention, for, as was well 
said by Senator Platt, ‘‘a railroad, from the steel rail to the top of the 
smokestack, from its locomotive headlight to the signal lantern on the 
platform of the last car, is but an aggregation of inventions.” Still, 
the history of the world is full of such incidents and ‘‘ doubting Thom- 
ases.”” They stand like mile posts along the pathway of every art and 
science, and serve to mark the progress of mankind in civilization. 

Probably no class of men make so many unpatented inventions as 
civil and mechanical engineers. There is scarcely a single great me- 
chanical structure or work of any kind in which they do not invent or 
devise new means or methods for expediting the work and improving 
the structure ; and these works, dotting the face of the earth, are so 
many monuments to their inventive skill and ability. 

When Murdoch invented or discovered a means for producing illum- 
inating gas, no less a men than Sir Humphry Davy ridiculed the idea 
of using it for lighting purposes, and said, if it was to be used for street 
lighting, they would have to use the dome of St. Paul’s for a gasometer. 
Sir Walter Scott made clever jokes about ‘‘ sending light through street 
pipes,” and ‘‘lighting London by smoke,” but subsequently had his 
house lighted by it. Wollaston, a scientific man, said ‘they might as 
well attempt to light London with a slice from the moon.” It is but a 
few years since the scientists of Europe demonstrated mathematically 
that the electric current could not be divided for incandescent lighting, 
but to-day the contrary is demonstrated by millions on millions of in- 
candescent lights, illuminating every spot where civilized man resides. 
But the strangest of all things in this connection is the fact that, even 
in this enlightened age, there are men who still insist that inventions 
areinjurious. It is not many years since that, in a paper published at 
the national capital, there was the statement that the invention of the 
steam engine and the sewing machine were two of the greatest curses 
that ever befell mankind ! 

It is, moreover, a matter of history that in certain sections of this en- 
lightened land prayers were fervently offered in churches beseeching 
that the wickedness of the newly invented sewing machine, which, it 
was supposed, would rob the sewing women of their means of obtain- 
ing a living, might become apparent, and its promoters be stricken by a 
conviction of their wrong-doing in making it, and thus be told by 
heaven to desist from its manufacture. 

As illustrating the difficulty of securing the adoption of new ideas, I 
may venture a more recent instance. When the war broke out in 1861 
I spent much time in the effort to induce the government to adopt 
breech-loading guns and metallic cartridges, but it took three years to 
secure the former, and the latter were not adopted until 1868. 

In 1861 or 1862 the President of Sharpe’s Rifle Company came to 
Washington to secure a contract to furnish its rifle for the Berdan 
sharp shooters. I endeavored to convince him of the advantages which 
would result if it would adopt the metallic cartridge and reduce the 
caliber of its gun; but in vain. He said the metallic cartridge would 
never be adopted ; and the Chief of Ordnance, in April, 1864, told me 
that the government would never adopt it. Now both have been 
adopted the world over. 

This spirit of opposition exists to-day to a. greater or less extent among 
the labor unions, whose members, without investigating the subject, 





So, too, Daniel Webster expressed grave doubts as to the possibility 
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ployment, or at least will lessen their wages, just as the silk weavers of 
Lyons thought in regard to Jacquard’s loom, and as the spinners of 
Lancashire thought in reference to Hargreave’s spinning jenny. 

This belief exists because of a want of knowledge of the facts on the 
part of these men, and because it has been fostered by demagogues for 
political purposes, to secure the votes of these men. It is only a short 
time since a United States Senator, in a public address, asserted that 
the fact that so many men had been thrown out of employment during 
the past two years was due to the introduction of labor-saving inven- 
tions or machines. 

It is no doubt true that, when a new invention is introduced which 
revolutionizes some particular art or branch of business, it at first de- 
creases the number of persons employed in that particular line; but 
that is only temporary, for in a short time the result is a cheapening of 
the product, a greatly increased demand for it because of this cheapen- 
ing, and then necessarily an increased demand for laborers in that 
line, and almost universally at increased wages. 

The statistics of the country shew this to be true beyond the possibil- 
ity of question. The records of the Labor Bureau show that from 1860 
to 1880, the most prolific period in this country of inventions, and the 
most intensified in all directions of their introduction, the population 
increased 59.51 per cent., while in the same period the number of per- 
sons employed in all occupations—manufacturing, agriculture, domes- 
tic service and everything—increased 109.87 per cent.; and in the de- 
cade from 1870 to 1880 the population increased 30.08 per cent., while 
the number of persons employed increased 39 per cent. 

As the Commissioner of Labor says: ‘‘An analysis of these state- 
ments shows that the increase of the number of those engaged in man- 
ufacturing, mechanical and mining industries—those in which the 
influence of inventions is most keenly felt—for the period from 1860 to 
1880, was 92.28 per cent., as against 59.51 per cent. increase of popula- 
tion.” Andheadds: ‘If statistics could be forcibly applied to show 
the new occupations brought into existence, I believe the result would 
be still more emphatic.” 

As shown by the investigation of a Committee of the Senate, wages 
have increased 61 per cent. in the United States since 1860. And, as 
all know, during that same period the cost to the people of nearly all 
manufactured articles has been decreased in as great if not a greater 
ratio. As with manufacturers, so with farming. As a recent writer 
has well said, ‘‘ The use of patented machinery has so changed agri- 
culture that there is more propriety in saying that we manufacture 
crops than in saying that we grow them.”’ And still another writer 
says: ‘‘We use implements that cheapen the cost of production, and 
make the labor of harvesting like the sport of the fairy books.” 

According to the statements of Mr. Larimore to the foreign commis 
sion from theWorld’s Fair visiting Dakota, he had, ‘‘by the adoption of 
improved machinery and methods, reduced the cost Of raising wheat to 
$4.50 to $5 per acre. The cost of harvesting, the most laborious and 
expensive feature of farming abroad, was there reduced to half a cent 
a bushel ; and yet, notwithstanding this extensive use of machinery, it 
was impossible to secure all the hands needed at from $3 to $4 per day.” 

While most people have the idea that inventions have mainly bene- 
fited the manufacturing industries, it is susceptible of demonstration 
that they have benefited our agricultural industries nearly, if not equal- 
ly, as much. 

In speaking of the condition of the United States, a recent English 
observer says: 

‘* America has for many years enjoyed an amazing degree of pros- 
perity, so much so indeed, that, to use the eloquent words of Edmund 
Burke, ‘ generalities, which in all other cases are apt to heighten and 
raise the subject, have here a tendency to sink it. Fiction lags after 
truth, invention is unfruitful, and imagination cold and barren.’ The 
United States has 65,000,000 people, who spend more on dress than any 
other people ou the face of the earth,” and who, he might have added, 
enjoy more of the comforts of life in all directions than any other people 
on earth. 

‘* Again,” says he, ‘‘in spite of the wonderful development which has 
taken place, the possibilities, I might say the certainties, of future pro- 
gress were marvellously illimitable.” 








Thompson’s Pressure Reducing Valve. 
a at 
English Letters Patent (No. 22,604) were issued in November, 1895, 
to Mr. W. P. Thompson, of High Holborn, London, for an_ invention 
which has for its object an improved governor or pressure reducing 
device for steam, gas and other fluids, which is characterized by the 
closing mechanism, which consists of two equal sized valve discs, nor- 


mally held open by a weight floating on mercury, and only closed when 
the mercury, by an increase in the pressure, is forced out of its vessel 
into a second vessel placed at a suitably higher level, which second ves- 
sel is connected with the former vessel by means of an adjustable U- 
shaped pipe having a stuffing box. The device may be adjusted and 
employed without any further trouble, for any suitable reduction of 
pressure, and it remains capable of acting on the very smallest fluctu- 
ations of pressure, and also for working on a minimum quantity of 
medium the pressure of which is to be reduced, because the closing 
valve is entirely unloaded, and affords an absolutely tight joint when 
it has descended on to its seat. 

The figure shows a vertical section of the governor. The casing A 
is connected to the high and low pressure pipes, and is mounted with 
its lowest end in communication with a mercury vessel B. The latter 
is connected, by means of a U-shaped pipe C, with a second vessel D, 
which is made adjustable in height relatively to the pipe C, by means 
of a tubular piece Z, tightly carried through a stuffing box in the pipe 
C. On the upper side of the vessel D there is a small air pipe F, 
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through which air can flow into the vessel D, or escape therefrom 
when the mercury in the pipe C or # falls or rises in consequence of 
differences in pressure. On the top of the vessel A a valve case G is 
provided, in which a closing valve, consisting of two valve discs H is 
placed and held, and which, in consequence of the equally sized section 
of the two dises and also of the openings which they cover, is eutirely 
unloaded. A rod is connected beneath to these valve discs, and on 
said rod is suspended a weight J, which floats on the mercury in the 
vessel B. 

The action of the apparatus is as follows : The high pressure medium 
flowing into the valve case G, in the direction indicated by the arrow, 
passes under the valve discs H to the casing A, and thence through K 
into a pipe or main which conveys the medium at a diminished pres- 
sure to the places where it is to be employed. According to the pres- 
sure now in the vessel A, a portion of the mercury contained in the 
vessel B will be forced over towards the vessel D, by which means the 
weight J, and with it the valve discs H, descend, and thereby diminish 
the size of the passage for the inflowing high pressure medium, in con- 
sequence of which less medium can flow through the valve, and the 
pressure in the vessel A and the pipe connected therewith will accord- 
ingly diminish. Before the weight J can touch the bottom of the vessel 
B, the unloaded valve discs H will have descended on to their seats, 
and the inflow of the high pressure medium will have ceased entirely. 
If, however, a decrease of pressure takes place in the pipe for the medium 
of diminished pressure, the mercury which has been forced over into 
the vessel D will overcome the pressure in the part A, and flow back 
towards the vessel B, thus raising the weight J and again opening the 
valve discs H. Under this alternate action, the closing devices will very 
soon find a position which corresponds to the consumption of the re- 
duced pressure medium to such an extent that it allows neither more 
nor less to pass through than corresponds to the consumption, and as 
this consumption alters the position of the valves or closing devices will 
also immediately alter, until the maximum extent of opening of the 





passage is attained, or until the passage is totally closed. 













































252 American Gas 





Light Fourual, Feb. 17, 1806, 








The vessel D must be selected of such a size as to be capable of receiv- 
ing the whole of the mercury driven out of the vessel B and the pipe C. 
Thus any ejection of mercury, if too strong a pressure arises, is entirely 
prevented. 

As the vessel D, with its tubular connection with the pipe C, has a 
tight joint through a stuffing box, and may be pushed up and down on 
the pipe C, this pressure reducing device is immediately applicable for 
every desired pressure, without it being necessary to alter anything. It 
is only necessary to adjust the vessel D to a suitable height. 

By interposing a lever mechanism between the valve H and the 
weight J, the latter can impart a greater pressure or energy to the 
valve. 








Past and Present Obstacles in the Storage Battery 
Development. 
ope st 


By Mr. L. Epstein, in Electrical Review, London. 


It is evident that Mr. Carl Hering, the author of the paper recently 
read before the American Institute of Electrical Engineers on ‘ Past 
and Present Obstacles in the Storage Battery Development,” has given 
much time and thorough attention to the solution of the question how 
to construct a good accumulator ; but many of the hints thrown out, 
and recommendations made by him, have been anticipated and removed 
from the field of speculation to the more substantial basis of actual 
working. In fact, most of the desiderata recommended by him will be 
found embodied in the accumulators of which the writer of this article 
is the inventor, and which have now been on the market for several 
years. 

The missionary work which, according to the above named paper, 
must first obtain before public confidence will be restored, may apply 
to the United States ; but in this country we can look back with satis- 
faction upon the missionary work done many years ago, being now in 
the fortunate position of reaping the results. There exists at the pres- 
sent moment no doubt in the minds of consulting and central station 
engineers that an improved Plante type is far superior to any type in 
which the material is employed as a paste or as a conglomerate. 

The ‘‘ delicate sickly baby ” has, in this country at least, long since 
developed into a strong and healthy youth, promising ere long to at- 
tain full maturity, and we may hope to preserve it during a reasonably 
long lifetime. 

The five chief diseases of an accumulator are enumerated as follows : 

1. Buckling. 

2. Short circuiting. 

3. Sulphating. 

4 and 5. Disintegration and dropping out of peroxide. 

I quite agree with the author of the paper that it is impossible to pre- 
vent buckling by sheer force. This has been attempted over and over 
again, but has never met with complete success. The only certain way 
to obviate buckling is to construct the plate in such a manner that it 
will not occur. The causes of buckling are manifold, the two chief 
ones being, apart from short circuits, unequal action of either the active 
material or the supporting grid or frame. In a plate either pasted, or 
otherwise so constructed that the active parts form comparatively large 
units as compared with the conducting parts, there will, and must al- 
ways be, an unequal action, not only of the different slabs contained in 
one plate, but even of the different parts in one and the same slab. 
Some will contribute more to the discharge than others, and as a natura] 
consequence, at the end of the useful discharge, not two slabs, nor two 
parts of one and the same slab, will be found in the same electrical and 
chemical condition. Furthermore, as it is impossible to construct a 
grid thoroughly uniform, some ribs being originally thinner, or become 
more peroxidized than others, there will be an unequal flow of elec- 
tricity in different parts of the grid. Bearing in mind the expansion 
and contraction consequent upon different stages of charge and dis- 
charge, it will become evident at once that, owing to the different density 
and expansion of the material, something will have to give way, and if 
it is not the material, it will have to be the frame. 

‘The ideal method would seem to be a vertical lead plate to act as a 
good conductor, with an extremely large surface and a thin layer of 
peroxide on it, thoroughly exposed to a large quantity of acid which is 
capable of circulating rapidly.” This identical method suggested itself 
to the writer of this article more than five years ago, at which time he 
could already look back upon ten years’ work and experience in ac- 
cumulators, assisted by most efficient technical and financial support. 

His plate, as used in hundreds of installations for all the different pur- 
poses to which accumulators are applied, have invariably met with the 
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most complete success, and sometimes under conditions which were 
very exceptional and most severe. The Epstein plate consists of a yer. 
tical web, with an equal number of horizontal ribs on both sides, and 
the active material is produced out of the substance of the lead itself by 
chemical and electrical processes without any material being applied to 
the plate. The active material blends gradually with the original sub- 
stance of the lead itself, insuring the most perfect contact. Examined 
under a magnifying glass, it becomes apparent that the active materia] 
not only covers the surface, but enters into the plate by a myriad of 
minute roots. The grooves are not completely filled out, and as the ribs 
are so constructed that the surface of the plate is increased five-fold, it 
will at once become apparent that the Epstein plate realizes the antici. 
pations of Mr. Hering with regard to good conductivity, large surface, 
and a thin layer of peroxide on it. 

It has been proved by numerous tests that this plate withstands a 
treatment that has been found destructive to other types. I refer to 
tests made by Prof. Ayrton, in which such plates were discharged down 
to zero, and allowed to rest for considerable periods both after charge 
and discharge; also to tests made by Messrs. Alabaster,Gatehouse & Co., 
in which the cells, after standing idle for three months without inter- 
mediate charge, were found to have retained 80 per cent. of their orig- 
inal capacity ; further, to the tests of Mr. Henry Lea, in which he hab- 
itually short-circuited Epstein cells for months by means of a stout 
copper wire and many other similar tests and practical experiences, all 
giving the same results. It was to be expected that the capacity of 
such a plate could be utilized to much greater advantage than that of a 
plate in which the active material is present in a more or less thick 
layer, the surface of the corrugated plate being everywhere freely ex- 
posed to the acid. This was fully borne out by the test made by Mr. 
Swinburne. In his report he lays stress upon the extraordinary con- 
stancy of pressure. He expresses himself as follows: ‘‘ Not the least 
merit of the Epstein cell is the extraordinary constancy of pressure 
throughout most of the discharge. When discharged at a normal cur- 
rent, the pressure keeps almost absolutely constant until the cell is 
entirely discharged.” 

It is not surprising that the much dreaded formation of an undue 
amount of sulphate should be absent in this type of plate, as the active 
material, instead of being present in a comparatively small number of 
large units, is distributed all over the plate in units which only forma 
small fraction of one of the former. The active and conducting parts, 
which can, in the pasted plate only, work harmoniously if a kind of 
compromise is arrived at between their divergent interests; work in this 
plate harmoniously together, and during the different stages of charge 
and discharge, by reason of a reciprocal give and take, their interests 
are identical, and they do not tend to part company if one of them is 
favored at the expense of the other. The assertion that the gradual 
washing away of the surface of the peroxide, and the slow peroxidiza- 
tion and consequent disintegration of the lead support seem to be abso- 
lutely unavoidable, is, in the main,correct, the remaining question being 
only that these two sources of decay should be sufficiently slow as not 
to militate against the technical usefulness and financial success of the 
battery. In the Epstein plate, both these influences, although they may 
be at work, make themselves only very gradually felt. For instance, 
plates which have been in daily use for two yearsina central station were 
found, on examination, to look like new, and, on test, to have retained 
their full original capacity. Mr. Hering’s opinion, that the only bat- 
teries which have an outlook for traction work are those which have a 
very large surface, very small depth of active material formed electro- 
lytically, can be fully indorsed ; while, on the other hand, exception 
must be taken to the remedy suggested for retaining the effectiveness of 
the positive plates, consisting in making the frames very thin, and relac- 
ing them from time to time, it not being possible to retain the active 
material in them. This method would only recommend itself as an al- 
ternative, but inasmuch as the position plates of the Epstein type have 
made on a very trying road more than 12,000 car-miles without any 
repairs or renewals becoming necessary, it is clear that they are eminently 
fitted for the work. 

In many cases it will be found more advantageous to provide in the 
car light batteries of small capacity for a few trips in preference to 
heavier batteries for a greater number of trips. In such cases it will, of 
course, be indispensable that the small battery should be capable of 
discharging at high rates. The type manufactured by the Epstein Com- 
pany for traction purposes allows its being discharged with a fairly good 
efficiency in one hour, and even less, and thereby enables a very con- 
siderable reduction in the weight to be made. The increase in the total 
weight of an accumulator car with full complement of passengers, as 





compared with a car driven on the trolley system, need not be more 
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than three per cent. Astonishing as this figure may be found, full 
proof of its directness can be adduced, 

On the basis of the results which have been enumerated in the fore- 
going, the writer hopes not to be considered presumptuous if he suggests 
that a more fitting heading for an article dealing with the present 
aspect of storage batteries would be ‘‘ Past Obstacles and Present 
Sucessess.”” 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


ee 


Mr. Wm. P. Wetman, Chief Engineer of the Washington (Pa.) Elec- 
trie Light and Power Company, has invented and patented an im- 
proved constant current are lamp, in which long, flat carbonsare used. 
This system, according to the inventor, will enable a lamp so fitted to 
burn 110 hours before the placing of new carbons is required. 





THE Milwaukee (Wis.) Gas Light Company has authorized the West- 
ern Gas Construction Company to construct for it two complete sets of 
the latter’s improved double superheater water gas apparatus, each set 
to have a daily capacity of 1,000,000 cubic feet. The contract was made 
after an inspection by Messrs. Cowdery and Thwing, of the Gas Com- 
pany, of the 6 ft. set of the Western Company’s apparatus, now in use 
on the plant of the Fort Wayne (Ind.) Gas Light Company. 





Tue Walker ammonia still, built and erected by the Western Gas 
Construction Company for Messrs. George Shepard Page’s Sons, on the 
plant of the Milwaukee Gas Light Company, is more than performing 
the work which its erectors guaranteed it would do. 


UnpER the proposed revision of the city charter of Lynchburg, Va., 
the City Council will have its powers largely extended. Among the 
changes and additions is the instruction that the ‘city may furnish 
electricity for illuminating or other purposes to consumers within or 
without the city, and to exact payment for the same.” Also, ‘‘ to im- 
pose an annual charge upon parties who appropriate the public streets 
for their permanent fixtures such as gas or steam pipes, rails and cross 
ties, poles and wires for the transmission of electricity, gas, etc.” 





Mr. Geo. Eusanks, forsome time connected with the Lafayette (Ind.) 
Gas Company, died on the 3d inst. He was in his 54th year. 





Mr. E. P. KeELuaM, for many years identified with the Excelsior Gas 
and Coke Company, of Topeka, Kansas, died on the 5th inst. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed, for the Silver Springs Dyeing and Bleaching Company, of 
Providence, R. I., three buildings, made with steel frames and corru- 
gated steel coverings—an engine house, a box shop and a boiler room. 
Another contract recently finished by the Berlin folks was a fireproof 
boiler room for the Passaic (N. J.) Print Works. 





THE proprietors of the Green Bay (Wis.) and Fort Howard Gas and 
Electric Light Company have filed articles amending the name of the 
corporation to that of the Green Bay Gas and Electric Light Company. 





TaE City Council of Brigham City, Utah, has before it an applica- 
tion from Eastern parties for a franchise for a gas works at that point. 
This place, which is also known as Box Elder, is the capital of Box El- 
der county, Utah, and is located at the west base of the Wahsatch range 
of mountains, at a point on the Utah Northern branch of the Union 
Pacific Railroad, 56 miles north of Salt Lake City. It supports manu- 
factories of flour and woollen goods, and has a population of perhaps 
4,000. 





THE proprietors of the Consumers Gas Company, of Newburgh, N. 
Y., have reduced the selling rate for an illuminating supply to $2.00 
per 1,000 cubic feet. 





AT the postponed annual meeting of the Spencer (Mass.) Gas Com- 
pany the officers choosen were: Directors, Edwin Evans, Luther 
Hill, Emerson Stone, Henry P. Howland, Geo. P. Prouty, Wm. A. 
Barr, Erastus Jones, Edwin A. Hill and Dexter Bullard ; President, 
Luther Hill ; Vice President, Erastus Jones; Clerk, H. P. Howland; 
Treasurer, E. A. Hill. It was also determined to make some improve- 
ments on the carbonizing plant. 





THE Chicago Record says that at the annual meeting of the Mutual 
Fuel Gas Company, of Hyde Park, President Haskell’s report showed 
that the Company earned over 10 per cent. on the $5,000,000 of capital 


stock, and after the payment of a 6 per cent. dividend, over $200,000 
was added to the surplus. The question of increasing the dividend 
rate has been talked of, but it is not likely that any such action will be 
taken until 1897. The following Directors were elected: N. B. Ream, 
L; Z. Leiter, J. J. Mitchell, E. A. Hamill, F. T. Haskell, J. C. Will- 
ing, C. Buckingham, W. A. Fuller and Jesse Spalding. 





THE Tucson (Arizona) Gas Company has been absorbed by the Tuc- 
son Electric Light and Power Company. 





Mrs. C. Foster Cox, of Freehold, N. J., has filed a bill in Chancery 
to recover $4,600 from the New Jersey Gas Improvement Company, of 
Mount Holly, N. J., which amount she alleges she was induced to in- 
vest in the stock of the Company upon the representation that it was 
making money and was negotiating for the purchase of other plants. 
She says these representations are untrue, and therefore wants her 
money back. 





THE inadequateness ofthe ordinary lighting supply, as afforded by the 
incandescent electric lamps maintained by the local company at Mill- 
bury, Mass., may lead to the formation there ofagascompany. Atany 
rate, some of the ‘‘leading citizens”’ are discussing the project. Mill- 
bury is a post village of Millbury township, Worcester county, Mass., 
and is on the Blackstone river at a point somewhat less than 6 miles 
southeast of Worcester. It is also on the Providence and Worcester 
Railroad and on a branch of the Boston & Albany Railroad. It is 
noted for its cotton and woolen factories, and the township, as a whole, 
is quite a lively place. The population of village ane township is not 
less than 5,000. Looking the situation over, however, it would seem 
that when Millbury is really ready for a gas supply, that would be 
most economically obtained by inducing the Worcester Company to 
extend its mains in the direction indicated. 





AT the annual meeting of the Stafford Springs (Conn.) Gas and Elec- 
tric Company the following officers were electel: President, E. C. 
Pinney ; Vice-President, D. S. Plume; Treasurer, A. M. Young; Sec- 
retary, G. G. Blakesley. 





DurinG January last the Pittsburgh (Pa.) Gas Company sent out 
55,960,000 cubic feet, a gain of 3,704,000 cubic feet over the correspond- 
ing month of 1895. 





THE Boston Journal says: ‘‘There was filed at the State House yes- 
terday |Feb. 4th] by Representative Charles H. Utley, of Brookline, 
one of the most important measures of the session. It was a bill author- 
izing Henry M. Whitney, his heirs and assigns, to furnish the public 
with cheap coke and gas ; to manufacture, sell and distribute to cities, 
towns, persons, firms and corporations, coke, gas and all by-products 
incident tosuch manufacture. It authorizes the construction and main- 
tenance of plants, buildings, etc., for the manufacture and sale of coke 
and all the products of coal ; to construct wharves at one or more places 
on the coast ; to construct and maintain conduits, pipes and other ap- 
paratus for the delivery of gas. Authority is given to take land in fee 
and to lay pipes without any further authority than is granted in the 
act to purchase gas plants in any town or city ; and any person, firm or 
c>rporation engaged in distributing gas may purchase gas, coke or other 
product from Mr. Whitney. The bill exempts from taxation for 10 years 
theenterprise after acceptance of this act. The grantee shall not be sub- 
ject to any provision of law regulating the illuminating power of gas 
sold by him, and shall charge and collect 35 cents per 1,000 in the 
holder and 50 cents to individual consumers, furnished to them through 
pipes furnished and maintained by any city or town ; and 35 cents to 
individual consumers furnished through pipes maintained by the 
grantee, plus the actual cost of distribution. All the rights and fran- 
chises of Mr. Whitney are to cease in the year 1950, but the property 
represented by the plants, etc., are to remain Mr. Whitney’s, unless the 
Commonwealth desires to acquire it. Provision is made for the calling 
of elections in cities and towns to accept the provisions of theact. Cities 
and towns accepting the act shall constructasystem of gas distribution 
and storage for the purpose of supplying the inhabitants with gas and 
may purchase gas of the grantee. The act is to take effect on the filing 
of a paper by the grantee with the Secretary of the Commonwealth, 
signed and sealed by the grantee, accepting the provisions of the act.” 





ANOTHER bill before the Massachusetts Legislature is one introduced 
by Mr. Mellen, of Worcester, which requires the Board of Gas and 
Electric Light Commissioners to investigate the subject of acetylene 
gas, and consider the advisability of legislation regulating its manufac. 
ture and sale. 
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THE city of Richmond, Ind., has petitioned for the appointment of 
the third appraiser to appraise the electric light and gas plant, with a 
view of purchasing for operation by the city. One appraiser has been 
appointed by the city and one bythe Richmond Light, Heat:and Power 
Company, but their efforts.to agree on the third man have been fruit- 
less, and the filing of the petition by the city is to have the Circuit 
Court appoint the third man, so as to proceed with the work. Judge 
Comstock has the petition under advisement. 





THE Page bill, which proposes to authorize Mr. James L. Stewart, 
the State Inspector of Gas Meters, to appoint “special deputy” in 
spectors, when the meters to be tested are so numerous that the ‘‘ regu- 
lar force” cannot handle them with ‘‘ reasonable speed,” is not likely 
to become alaw. The present gas meter inspection laws of New York 
are not far from farcical. 





THE sub-committee on gas and light, of the Toledo (Ohio) Council, 
which was appointed with a view to determine the quality of the gas 
supplied by the Toledo Gas Light and Coke Company, has had several 
sessions with Superintendent Faben. So far the committee has been 
obliged to admit that the gas is several candles in excess of the illumi- 
nating value prescribed by the city ordinances. 





THE City Council, of Woodbury, N. J., has instructed its Finance 
Committee to confer with the proprietors of the local gas and electric 
lighting plants for the purpose of ascertaining the price at which such 
plants could be purchased by the city. 





THE Cleveland (Ohio) Plain Dealer says that Cleveland’s city hall 
building fund has been increased by $27,157.23 on the 3d inst., which 
sum was paid into the city treasury by the Peoples Gas Light Company 
and the Cleveland Gas Light and Coke Company, the amount repre- 
senting 64 per cent. of their gross receipts for the six months ended 
December 31, 1895. The amount of the money paid into the treasury 
by the Peoples Company was $5,296.48, and the amount paid by the 
Cleveland Gas Light and Coke Cofiipany was $21,860.75. The total 
amount of the gross receipts of both Companies for the six months 
ended Dec. 31st was $417,805.52, of which $336,319.25 was taken in by 
the Cleveland Company and $81,484.27 by the Peoples Company. Since 
the ordinance became effective the Companirs have paid into the city 
treasury the sum of $164,760.67. 





THE annual meeting of the Youngstown (O.) Gas Company resulted 
as follows: Directors, John C. Wick, John BE. Clarke, George Tod, 
Frank Hitchcock, T. E. Davey,W. E. Taylor and B. P. Holmes; Pres- 
ident, W. E. Taylor ; Secretary and Treasurer, P. T. Caldwell ; Gene- 
ral Manager, B. P. Holmes. 





THE ordinance issued by the City Council for the proposed gas works 
at Cripple Creek, Col., names Francis Treadway as the applicant there- 
for. 





THE city authorities of Waltham, Mass., are about to request the Wal- 
tham Gas Light Company for an inventory of its property, together 
with the valuation placed thereupon by the shareholders. This step is 
taken in connection with the resolution passed by the Board of Alder- 
men in 1895 to proceed under the law for the acquirement of the prop- 
erty for operation on municipal account. 





Tue N. Y., N. H. and H. Railroad Company is negotiating with the 
_ Bay State Gas Company for the land owned by the latter on Federal 
street. The plot is now used as a holder site. 





THE annual report of Mr. John J. Kirk, Chief of the Bureau of 
Lighting, of Philadelphia, Pa., shows that the cost of the supervision 
of the erection and removal of the gas and gasoline lamps, and of 
lighting and keeping the city lamps in repair, was $444,545.06, an in- 
crease of $23,835.53 over that of last year. On the Ist of January, 
1896, there were 21,716 gas lamps under the immediate care of the Bu- 
reau; 174 were lighted under contract with the Northern Liberties Gas 
Company ; 236 were maintained by the Department of Charities and 
Correction ; 10,599 gasoline lamps were furnished under contract with 
the Pennsylvania Globe Gas Light Company ; and 5,386 electric lights 
were under contracts with various companies by the Department of 
Public Safety. During the year 1,557 new city gas lamps were erected 
and 1,646 discontinued ; 3 were added by the Bureau of Charities and 
Correction; 1,614 gasoline lamps were added and 675 discontinued; and | ® 
975 electric lights wereadded, This gave a total at the close of the year 
of 21,621 city gas lamps, 130 furnished by the Northern Liberties Gas 


———_ 


Company, 239 by the Department of Charities and Correction, 11,538 gas. 
oline lamps, and 6,361 electric lights, making a total of 39,889 lamps of all 
classes on the streets of the city. Thelighting, repairing, removing and 
caring for the lamps, directly iu charge of the Bureau, require the servic- 
es of 353 men, including 301 regular lamplighters, 29 substitutes, 5 |abor- 
ers, 6 district superintendents, 2 foremen, assistant foreman and messep- 
ger, 2 lamp repairers, 2 caulkers and3drivers. The total expenditure of 
the Bureau was made up of these items: Salaries, $9,000; keep of 
horses and repairs to wagons, $3,500 ; wages, $169,595; materials and 
supplies, $6,796.12 ; incidentals, $500.40 ; gasoline lighting, $238,728.66 


“| lighting by Northern Liberties Gas Company, $3,268.07; and exten- 


sions, $12,976.81. There was received from the sale of old material, 
$126.71, leaving the net expenditures of the Bureau for the year, 
$444,418.35. The decrease in the number of lamps was caused by the 
erection of electric lights in their near vicinity, rendering them super- 
fluous, and the increase was caused by the opening and improvement 
of new streets. There was no ordinance passed by Councils for 
the erection of additional gas lamps during the year 1895, and the ad- 
ditions were made by virtue of the ordinance approved June 21, 1892, 
which authorizes the Director of the Department of Public Works to 
erect lamps to be located as he may deem for the best interests of the 
city, or as requested by a resolution of Councils. By virtue of the ordi- 
nance of December 8, 1892, authorizing the Director of the Department 
of Public Works to removeand re-locate gas lamps and to remove lamps 
from the corners of streets where electric lights are located, 1,639 lamps 
were removed during the year, 1,320 of which were re-located in new 
districts, making a saving in material of over $7,000 by the use of the 
old lamps. 





THE Tonawanda (N. Y.) Gas Light Company is quite satisfied with 
the Welsbach lamp for outdoor illumination, as the result of the ex- 
periment there carried on for some weeks. Twelve lamps have been 
maintained at prominent points in the city, and it is not at all improb- 
able that the authorities will direct the Company to equip quite a num- 
ber of the public lamps with Welsbach burners. 





AT the annual meeting of the Fort Wayne (Ind.) Gas Company the 
following Directors were elected: C. F. Dieterich, Samuel Thorn, Wa!- 
ton Ferguson, A. B. Proal, G. C. Clark, H. ©. Paul, E. J. Jerzma- 
nowski, A. N. Brady, C. 8S. Bash, Hugh Daugherty and James H. 
Benedict. 


THE following are the salient points of the gas ordinance submitted 
to the City Council of Des Moines, Iowa, by City Solicitor Macomber : 

Section 2. From and after January 1, 1896, the said Capital City Gas 
Light Company shall be entitled to charge and receive for gas for il- 
lumination, fuel or other purposes furnished by it to the city of Des 
Moines or its inhabitants, for the period of 15 years from and after the 
1st day of January, 1896, prices or rates not to exceed the following : 
For two years thereafter, to wit, the years 1896 and 1897, $1.30 net per 
1,000 cubic feet; for the next two years, to wit, the years 1898 and 1899, 
$1.25 net per 1,000 cubic feet ; for the next two years, to wit, 1900 and 
1901, $1.20 net per 1,000 cubic feet ; for the next three years, to wit, 
1902, 1903 and 1904, $1.15 net per 1,000 cubic feet ; for the next year, to 
wit, 1905, $1.10 per 1,000 cubic feet ; for the next five years, to wit, 1906, 
1907, 1908, 1909 and 1910, $1 net per 1,000 cubic feet. The said Capital 
City Gas Light Company may add 10 cents per 1,000 cubic feet to each 
of these prices, but shall be required to discount that sum for payment 
by or before the 15th day of the month following that in which the gas 
was consumed. 

Sec. 3. The city of Des Moines shall pay to the Capital City Gas 
Light Company, for said term of 15 years for such street lamps as the 
city may use, as follows: For each lamp, until the number shall reach 
the total of 500, $18 per year; after the number of 500 has been reached, 
$17 per lamp per year for the total number of lamps so used. The gas 
so used to be paid for by the city monthly. Five-foot burners, or their 
equivalent power, shall be used in street lamps. 

Sec. 4. The Capital City Gas Light Company shall furnish under this 
ordinance gas of not less than 20-candle power. 

Sec. 7. The Capital City Gas Light Company shall dismiss its suits 
against the city of Des Moines now pending in the United States Circuit 
Court for the southern district of Iowa, central division, and shall pay 
the court costs. 

Sec. 8. The Capital City Gas Light Company, as a license fee for each 
year, that it may continue to use the streets of said city in distributing 


gas, ry wey 8 an. 1, 1896, shall pay to the City Treasurer for the use 
of said city of Des Moines, 2) per cent. of its gross receipts during any such 





year, the same to be paid semi-annually and within 30 days after the ex- 





piration of the preceding six months. 
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The Market for Gas Securities. 





The market for city gas shares showed great 
strength, Consolidated selling at 1614, which is 
the highest price yet made in it. The opening 
to-day (Friday) was 160 to 161, and it still looks 
a purchase. The real feature, however, was 
the bounding upward movement in Mutual, 
which is 245 bid, with virtually no stock offer- 
ing. Equitable shows a gain in the bid price 
over last week of quite 7 points. New York 
and East River common is 39 bid ; and Stand- 
ard common has advanced to 76. The preferred 
issue of the latter is very ‘strong, at 1084 bid. 
It was asserted last night in Albany that the 
Sullivan bill reducing the gas rate to $1 per 
1,000 would be favorably reported to-day. 
Brooklyn Union is in fair demand at 81} to 824, 
and the bonds are steady at 105 bid. Chicago 
gas moved up to 68} bid at the opening to-day 
(Friday), the spurt undoubtedly a traceable 
to the refusal of Attorney General Hancock to 
interfere with the reorganization proceedings. 
The shares are cheap at ruling figures. Con- 
sumers, of Jersey City, is dull, at 76 to 80. 
Baltimore Consolidated is reported at 56 to 57, 
and the shares, in view of the opinions held by 
a who ought to know about gas affairs in 

altimore, and the relation of the State and 
local authorities to the same, offer an excellent 
opportunity for profitable investment. 








Gas Stocks. 


m — 
Quotatious by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


35 Wau St.. New York Crry. 
Freprvary 17. 


= All communications will receive par‘ cular attention. 

t= The following quotations are based on the par value 
of $100 per share. 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......+++++++++ $35,430,000 100 155 156% 
Central ....... Coccccccvcsere 500,000 50 150 us 

© BORD so. ccesccets ove 220,000 es 100 
Equitable...........+ seseeee 4,000,000 100 215 
Bonds, 6’s....... sesseess 1,000,000 1,000 5 
* 1st Con. 5’s....... 2,300,000 1,000 i114 > 
Metropolitan Bonds ....... 658,000 —< < 
Mubttall...ccccccccccscccccecs 8,500,000 100 245 om 

“Bonds .........s+e00. 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 eA a0 ; 
Northern .........0060..0005 150,00 50 7 8% 

be BOWES... cccesesecss 150,000 1,000 ja 98 
New York and East River.. 5,000,000 100 39 40 
Preferred ............++. 2,000,000 100 74 76 
Bonds Ist 5’s........... . 8,500,000 1,000 100 101 

_* 1st Con. 5’s....... 1,500,000 ee 87 89 














Richmond Co., 8. I..... asec 348,650 50 50 
- Bonds..... P 100,000 1,000 nS ne 
BORREMEG, . is cvcccccccsececes 5,000,000 100 7% «TT 
Preferred ..... eovesceeee , 5,000,000 100 108% 110% 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 108% 110% 
NOE iacicndaswndicagees o 299,650 50 «112 ee 
Out-of-Town Companies. 
Brooklyn-Union .......+++++ 15,000,000 100 814 8% 
” “Bonds (5's) 15,000,000 1,000 105 105% 
PIs isis écccvcanssse 5,000,000 50 19 24 
* Income Bonds..... 2,000,000 1,000 30 
Boston United Gas Co,-- 
1st Series 8. F. Trust.... 7,000,000 1,000 1% 7% 
2 8 MOSES 8,000,000 1,000 514 53% 
Buffalo Mutual............. 750,000 100 125 a 
* Bonds...... ‘ 200,000 1,000 % 100 
Central, San Francisco..... 2,000,000 eo 95 és 
Chicago Gas Co.........+++ - 25,000,000 100 6834 68354 
Chicago Gas Lt. & Coke Co, 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
CONMMBDUS. .cecccscccccceses. 1,069,000 2 66% «67 
1st Mortgage............ 1,085,000 “ v4 95 
Consumers. Jersey City.... 2,000,000 100 76 80 
: Bonds......... ‘ 600,000 1,000 102 
Cincinnati G. & C. Co...... - 7,000,000 100 22 a 
Consumers, Toronto........ 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 < 41 
Bonds (6°8).......+00... 150,000 wa me a 
Consolidated, Baltimore.... 11,000,000 100 56 57 
Morigage, 6'S.........+. 3,600,000 oa 107 107% 
Chesapeake, ist 6’s..... 1,000,000 ae “ 
Equitable, 1st 6’s. ...... 910.000 
Consolidated, Ist 5’s........ 1,490,000 ae 
DE vs iutcgcdesescncuses 4,000,000 “a 29 
© Cd, Weetecks ccc 4,312,000 71% 7 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 es 101 
FOUR WAGONS 6 cccicctccnsees 2,000,000 $5 7234 75% 
- I. 5... snow 2,000,000 ay a4 87 
raters ccanecgcasadas 750,000 Ps) * 145 
Indianapolis...... ......se0« 2,000,000 136 142 
. Bonds, 6’s...... 2,650,000 ms 20144 «105 
I in cncatstccapéccns 750,000 20 180 ws 
Lafayette Gas Co., Ind..... 1,000,000 100 7844 +82% 
WOE ccscncss cocceceece 1,000,000 1,000 8 «8 
DEG sidnicdsaec<cwececs 2,570,000 50 ae 130 
Laclede, St. Louis .......... 7,500,000 100 21 21% 
Ba inince ss cteous 2,500,000 100 80 81 
OR iiiiecndcee iveceeds 9,034,400 1,000 9446 9454 
Little Falls, N. Y.......ce0e 50,000 100 * 100 
xa hnsc ce. snnnseecen 25,000 re 100 
Montreal, Canada .......... 2,000,000 100 200 . 
Newark,N. J.,GasCo....... 1,000,000 éa 93 98 
BONES, OS oococccccecces 4,000,000 ‘ 123 
New Haven.........se0 ese. 1,000,000 B® 2 
Onlitand, Othisece....scccsce 2,000,000 4614 
we Bonds......+++ 750,000 ” 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 1,000 wn 108 
2d bas dae 2,500,000 1,000 104 105 
Peoples, Jersey City....... e 500,000 50 sd 1%5 
Paterson, MN. Jiccscccscccces — cvcves 2% 9 102 
Rochester Gas & Elec. Co.. 2,150,000 50 se tit 
erred..... eccccccces 2,150,000 50 83 be 
Consolidated 5’s........ 2,000,000 on wig 90 
San Francisco, Cal. ........ 10,000,000 100 “1 72 
St. Paul Gas Light Co...... 1,500,000 100 70 
ist Mortgage, 6’s........ 650,000 aa 88 90 
Extension, 6's........... 600,000 ne es - 
General Mortgage, 5’s.. 2,400,000 a 88 90 
is > sea 500,000 25 -s 4 
Washington, D. C........... 2,000,000 2 0 a 
Western, Milwaukee........ 4,000,000 100 tt 66 
Bonds, SB .cccce ..scceee 3,556,000 a 8744 9 
Wilmington, Del............ 500,000 5 18 19 
° ? 
Advertisers’ Index. 
GAS ENGINEERS. 
Jos. R. Thomas, New York City......ccscccsescscseces eee 276 
Wm. Henry White, New York City............--.seeeeees 275 
Fred. Bredel, Milwaukee, Wis..........sssseceeceveeveeees 271 
H. C. Slaney, Brooklyn, WN. Y¥....cccc..-ccccesccccecess cee 275 
Geo. R. Rowland, New York City............cceceseeeeees 275 
The Western (ias Construction Co., Fort Wayne, Ind.... 266 
Humphreys & Glasgow, New York City...........000.... 262 
T. G. Lansden, St. Louis, Mo.......ceee.eeeees Svecesoceces 275 
W. P. Elliott, New York City.........sse00 Sesecvcese coos 256 
Amneticen Gas Co., FRR, POiccecciccsccececcccccce cocse 258 
CHEMISTS. 
Herman Poole, New York City...........eseesss00 257 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md................. 278 
United Gas Improvement Co., Phila., Pa............+ coe. 265 
Burdett Loomis, Hartford, Comm..........seeee+++. eevee 274 
National Gas and Water Co., Chicago, Ills. ...... onesies 267 


Economical Gas Apparatus Construct'n Co., Toronto,Ont. 273 
The Western Gas Construction Co., Fort Wayne, Ind.... 266 





GAS WORKS APPARATUS AND 


CONSTRUCTION. 
James R. Floyd & Sons, New York City.......... jacdeoud 276 
Continental Iron Works, Brooklyn, N. Y...........sse0++ 274 
Dee Ge TO PI Pi occ cde ccdenice sediccssdcscecs 276 
Kerr Murray Mfg. Co., Fort Wayne, Ind............+.-.. 272 
Stacey Mfg. Co., Cincinnati, Ohio..... piseestdedtsudedecss 275 
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Fred. Bredel, Milwaukee, Wis.........c.ccccccccsesceccees 271 
United Gas Improvement Co., Phila., Pa...........s.00+. 265 
Berlin Iron Bridge Co., East Berlin, Conn................ 262 
National Gas and Water Co., Chicago, Ills................ 267 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 273 
The Western Gas Construction Co., Fort Wayne, Ind.... 266 
Humphreys & Glasgow, New York City.........0.-..0e00 262 
Gas Engineering Co., Pittsburgh, PA. sececegessceseee--- 272 
Ammasiants Gat Oak, PR BU cdcpccscsncdécccccdacescsces 258 
SCRUBBERS AND CONDENSERS. 
G. Shepard Page’s Sons, New York City............+.---- 275 
Ee We a is i etc cencdccogeticacdcasasacce 274 
James R. Floyd & Sons, New York City ............seee0- 376 
Continental Iron Works, Brooklyn, N. Y........+++se+s+- 274 
Gas Engineering Co., Pittsburgh, Pa.............se+++--- 272 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md........ whididainaes 273 
Fred. Bredel, Milwaukee, Wis............sseseeee-cs-s0es 271 
J. H. Gautier & Co., Jersey City, N. J......000..-.-20000- 1 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 270 
Adame Waban, Mow Cee Ge ivaccccedesdssscsccsccescce. 270 
TAR AND CABBONIC ACID EXTRACTOR. 
G. Shepard Page’s Sons, New York City........... ececcece 25 
AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich................ 256 
G. Shepard Page’s Sons, New York City ................. 275 
Gas Engineering Co., Pittsburgh, Pa............ssse00--- 272 
GAS METERS. 
John J. Griffin & Co., Phila., Pa....,....... budesedecens 240 
American Meter Co., New York and Philadelphia........ 279 
The Goodwin Meter Co., Phila., Pa......ccec-secscccceces 278 
Helme & McIihenny, Phila., Pa..........-..ceee.--seeeess 279 
We: TE Bs Gn Bs FE 5 vided «cc ccccacccccecces 279 
Nathaniel Tufts, Boston, Mass........ccccccee scccces sees 273 
Maryland Meter and Mfg. Co. Baltimore, Md.... .... eee 278 
See I GO I PN wes oc ecechecivcseaccecdsses 27 
Keystone Meter Co., Royersford, Pa............seseseeese 27€ 
The Hillen Meter Co., Brooklyn, N. Y........s00+---.---- 279 
GAS AND WATER PIPES. 
Gita Figo Ca. Cobain, Gis... << ccccccsccsccccccccees- 27 
M. J. Drummond, New York City.....cccccccsccccccess - 7 
We i en Gi Big Biiicccccccicdacsds cccecodsess 274 
Warren Foundry and Machine Co., New York City...... 277 
Donaldson Iron Co., Emmaus, P&........cccccccccscccccccess 277 
Addyston Pipe and Steel Co., Cincinnati, O.............. 276 
GAS BAGS. 
Pee>less Rubber Mfg. Co., New York City........ ecescece 27 
STEAM BLOWER FOR BUBNING BREEZE. 
GS. EE Pessom, Wow Feet Cay. dicikcedtived se. cecsesce<ceus 271 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa........ quoccsoececcesseesces 269 
OS Gi, SN I CI iidinndacungecondianscceedees 268 
Despard Gas Coal Co., Baltimore, Md.,................-+ £6) 
Westmoreland Coal Co., Phila., Pa.........sse00--- ceeee 269 
Shaner Coal Co., Philadelphia, Pa....... ...sseesesee--se 237 
Berwind-White Coal Mining Co., New York and Phila... 268 
Henry C. Scheel, New York City.......cccsscscessscesees 269 
CANNEL COALS. 

Perkins & Co., New York City.....ccccccccccsocccccece ose 268 
Henry C. Scheel, New York City............... cecccceces 269 
GAS ENBRICHERS. 

Standard Oil Co., New York City...........00-..-ceeeeees 269 
es Ge Gh, BI, Bins bac cccaccccesecssccesss 269 
W. H. Townsend, New York City............cseeeeseeeeee 269 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind........cccsesesesccssecceces- 269 
CONVEYING MACHINERY. 

C. W. Hunt Company, N. Y. City........ eeccccccccscceees 257 
GAS GAUGES. 

The Bristol Co., Waterbury, Comm. ..........ssseeseees ©: 256 


GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City. 267 
Isbell-Porter Co., New York City.......cccccccscecscesees 





The Wilder Mfg. Co., Phila., Pa.........00..--scccevcecess 7 
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Isbell-Porter Company, New York City. ..........seseees 274 
Continental Iron Works, Brooklyn, N. Y..........005 cons B74 
G. Shepard Page’s Sons, New York City.................. 275 
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D. M. Steward Mfg. Co., Chattanooga, Tenn........ acces Oe 


GAS TUBING. 
New York Gas Tubing Co., New York City............... 257 
J. C. Granger, New York City ..... 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 267 


Greenpoint Chemical Works, Brooklyn, N. Y............ 267 
Henry W. Douglas, Ann Arbor, Mich.............eeeeee0 267 
EXBHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind....... ... 264 
Isbell-Porter Company, New York City.............000.- 274 


Connelly Iron Sponge and Governor Co., New York City 267 
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Continental Iron Works, Brooklyn, N. Y..........  ..se 274 
The P. H. & F. M. Roots Co., Connersville, Ind........... 264 
Isbell-Porter Co., New York City........cccscccccccsecess 274 


The Western Gas Construction Co., Fort Wayne, Ind. . 266 
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Wm. Henry White, New York City.......... aeberbeowaus 275 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa.............scceeeeees 280 

The American Gas Engine Co., Phila., Pa..............+. 260 

Backus Water Motor Co., Newark, N. J......... weeeeeee 256 


ENGINES AND BOILERS. 


The Hazelton Boiler Company, New York City.......... 276 
W. G. & G. Greenfield, East Newark, N. J...........00005 276 
PURIFIER SCREENS. 
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American Meter Co., New York and Philadelphia....... 262 
The Goodwin Meter Co., Phila., Pa............ceseceeeeees 278 
George M. Clark & Co., Chicago, Tlls........0.s.ssseeeeee 261 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 278 
William M. Crane & Co., New York City................. 258 
Keystone Meter Co., Royersford, Pa...............sseee0s 278 


A. Weiskittel & Son, Baltimore, Md.................2.... 584 


CHINA GAS KILNS. 
William M. Crane & Co., New York City..... deenege. o¥ad 258 


GASHOLDER PAINT. 
New York Marine Paint Co., Poughkeepsie, N.Y......... 206 


RED CEDAR TANKS. 
Williams Mfg. Co., Kalamazoo, Mich............00.+.... 257 


GASHOLDER TANKS. 


I. BP. Whittier, Besakige, Bh. FE ve ccckcsreencectec6ccscessss 266 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md..............++- 273 
Continental Iron Works, Brooklyn, N. Y.........sssee00- 274 
Deily & Fowler, Philadelphia, Pa......... Ie SR aN A 276 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 272 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........s.c0006 272 
Stacey Mfg. Co., Cincinnati, Ohio. ........ poecbasseudmees 275 
R. D. Wood & Co., Philadelphia, Pa....... iebsedapties coos 204 
PATENTS. 
H. B. Willson & Co., Washington, D. C,.....secessecees-. 26 


WANTED, 


Position as Bookkeeper for a Gas Com- | 
pany, 


stoves. For reference, inquire of Eugene Printz, Supt., or | 


G. A. Allen, Sec., Zanesville, Ohio. Address 
1080-1t “©, D. L..” Zanesville, O., care of Gas Co 


WANTED, 


Ry a young man of 20 years’ e myertonne, a pootienSe ! to po 
full charge of a medium or small sized gas works ; 

works preferred. A worker in all branches of the business 
—manufacturing, construction, mechanical and clerical ; 7 
ange experience in pushing the gas stove business. Would 
ike a works where plant and business need building up. 
Can furnish competent and thoroughly reliable references. 


1080-4 Address “ P. V. T.,” care this Journal. 


Position Wanted 


As Superintendent of Gas Works or 
Gas and Electric Light Works. 


Has been in the employ of the Long Branch (N. J.) Lighting 
pine on pw Superintendent for the last 11 years, and isa 
ractical mechanic, thoroughly a. ho nll E the laying out 
ona erection of plant and the makin; i “ and — gas. 
Best of references. Address Cc LUTHE 
1079-4 Box ae 9 P# Brack t N. J. 

















WANTED, 


Position as Superintendent or Manager 
of Coal Gas Plant, 


By a thoroughly reliable, capable and energetic Gas En 

neer. Best of references from present employers, whom fe | 

has served five years. reasons for desiring a chan 
1079-3 Address ** R. V.,”’ care this Journa 





POSITION WANTED 


As Supt. or Manager of a Gas Works or | 


Gas and Electric Light Works, 


Fifteen years’ experience aS Manager of Gas Works and six 

years Gas and Electric Light Works. Good reasons for wish- 

we 4 to car present yy mee 
043-tf 


ress ‘ Y. B.,"’ care this Journal. 








Wanted, Immediately, 


Several Thoroughly Competent Meter | 
Repairers, 
Address, stating experience, references and wages expected 


T. LITTLEHALES, Gen’! Manager Gas Co., 
1080-3 Syracuse, N. Y. 


WANTED, 











By a young lady of 11 years’ experience. Expert on gas | 


BACKUS GAS ENGINES 


} 
| 





GUARANTEED SUPERIOR IN EVERY Way, 
BUILT ON HONOR. 


Agts. \ Chicago Water Motor & Fan Co., 101 Lake St., Chicago, 
: ( Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J 
Send for Catalogue. 





Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 
















P Fromp Aa secu 
ence, We report, Fociatsred. "wenty five year 


| iT paten isallowed Ong foe wo 
| eG IEE RON 8 cerrohn es D.6; 


| 
Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 
Discounts. 


KF 


The Mica Mfg. Co.. 














| 
Pe C 
be 








iC 





Rotary Exhauster, with Engine, 8-Inch | 
4 Ceamentions. a . No. AS Fulton St., 
1078-3 Address “ M.,” care this Journal. N. Y¥. City. 











Gonsulting Engineer. 


An experienced and competent Engineer, thoroughly versed 
in all details relating to the manufacture and distribution of 
gas, will act as Consulting Engineer to a few more companies. 


Concise, accurate, and up to date methods employed, insur- 
ing economical operations and increased dividends. Terms | 





moderate. Address *‘ A. B. H.,”* care this Journal. 
The ‘Output of Bear Creek 
Cannel Coal— 


the only high grade Gas Cannel available in large quantity— | 


has been increased. We are anxious to add to our long list 
of Gas Companies using Bear Creek Cannel, and will be glad | 
to furnish details as to cost and yield. 

1080-4 MACFARLANE & CO., Louisville, Ky. | 





‘onisvou's | PRESSURE GAUGE 


For Continuous Records of 





Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Cirewlars. 


THe BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World’s Columbian Exposition. 


| 


| 








Gas ad Water Works Extensions. 
PIPE LAYING undliwkier A SPECIALTY. 


Competent Divers for Submarine Work sent to any part of the United States. 





W. P. ELLIOTT, Gas Engr. & Contractor, Room 116, No, 115 Broadway, N. Y. City. 








Street Gas Pressure, 


aa 
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eeu 1a med Cedar 
= GUARANTEED. (3 weTANKS. 


ALL SIZES 
at enniiomtane: Cylinders and Caissons ig” *° Tie Si No ere 
D. M. STEW ARD MFG. CO., of PINE or CYPRESS. Any size. 36 S. Market St., Gesten, “—e 


CHATTANOOGA. TENN. WILLIAMS MFG. C0., Kalamazoo, Mich. 321 Vine St., Phila, 


lf You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CoO. 














J. C. G R A N G - a sunlane tain 


Manfr. of $ PAT. 
GAS a END CAS 

















STOVE TUBE. ve 
TUBING. Patent Fortabte eu ww 771-779 Greenwich St., N. Y. 
Guaranteed ,? : ; Speaking Tubing. GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 
Best Quality. levator Tubing. 

















582 to 588 Hudson Street, New York — HERMAN POOLE x Chemical Engineer, 
Peerless Patent 323 West 34th Street, N. Y. City, 


Makes a Specialty of 
Improved Gas Bagly puURIFICATION 


And the Utilization of Waste Products in Gas Manufacture 


THEO. CLOUGH, 


MANUFACTURER OF 














Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


ES. Ho.Nickel Tips for Water Gas. 


Iron Burners of Every Description. Prices and Catalogue on Application, 


THEO. CLOUGH - - - - - Dobbs Ferry, N. Y. 
These Gas Bags are used to stop the flow of gas while re- 


pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- ad ad e 


ing of a bag, and our patent improvement is designed to | ~~ 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 























COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


iy Gas Bag, each, 9.0 ey Gas Bag, each, ar 
i ie i Bi it ae INDUSTRIAL RAILWAYS 





Specially designed for handling material 
in and around 


The Peerless! Rubber Mfg. Co, rid HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 
16 Warren St., N. Y. City. 45 BROADWAY. - - NEW YORK. 


cnieatest IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
mantles and chimneys. Thousands are already in use. Bra rders may be given to the Weisbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - 816-822 Cherry St., PHILADELPHIA. 
©8000 0000 000000000000 0000 0008000008 00000808 008000008008 0008 08088008088 


"Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANERB COAL CO., - 1326 Chestnut Street, Philadelphia, 





























CORRESPONDENCE SOLICITED. 
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tiie, 
ts 


‘SEND FOR NEW GATALOGUE, to be Issued Feb. 20th. 





AN 
——_— — — << 










7 
THE NEW VULCAN FAMILY RANCE. 


WILLIAM M. CRANE & CO., 


Factory, 447-453 W. 14th St. Office, 838 Broadway, N. Y. City. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 











ALSO UNDERTAKES ALL KINDS OF CONSTRCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 


The attention of Gas Managers is particularly called to the many improve- 
ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 









GEO. G RAMSDEBILI., Gen’1l Mansr. 
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The Improved 


Welsbach Light. 


phe heninele tte tntan teatnatientanten tes te tut 8 20 6 6 © Oe eC 8 bE dE 6 8 8 8 a Tt Pe eee ee 





No. 34 Burner, with Nos. 10 and 43 Shades. 





Welsbach Commercial Company, 


Drexel Building, 


PHILADELPHIA, PA. 


No. 34 Burner, with No. 74 Shade. 








Bray’s Patent “Enamel” Gas Burners. 


Bray’s “ Special "and ‘“‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Batswing. Adjustable. 


The ‘*Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables’’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘‘Bray’s Special’’ or ‘‘Bray’s Adjustable” is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 
TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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WM. W. COODWIN, Prest.. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. See 


THE AMERIGAN CAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 




































HR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work ani 


Isolated Electric Plants. 


Tandem 
Cylinder. 
Impulse 
Every. 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse ; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and ‘steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address WW, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs, & Gen. Agts. Fort Wavne ina, 
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Jewel Gas Heaters 
and Radiators. 





mk e 


54 Styles. From $4 to $30. 


The Finest and 
Largest Line in 
the World eeee 


Many 
New 
Designs. 





It Will Pay You to Have the Jewel Gatalog. 





GEORGE M. CLARK & COMPANY, 


MAKERS, 


149-161 Superior Street, Chicago. 


Eastern Agency, 152-154 West 234 Street, N. Y. City. 





q 





SCciENTIEIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Nluminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin, $3. 

CHEMICAL TECHNOLOGY. $7. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


By Norton H. 


2d 


The above will be forwarded by express, upon receipt of price. 


THE MANAGEMENT OF SMALL GAS WORKS. 
C. J. R. Humphreys. $1. ; 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 4 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 

DIGEST OF GAS LAW. $5. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS._ By D.A. 
Graham. $3. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. : 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


FUEL AND ITS APPLICATIONS. $7.50. 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1L.C. $2.50. 


By 


50 cents. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson.. $1.50. 

ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp 
$3. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


| ELECTRIC LIGHT FITTING. $2. 
GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | PRACTICAL ELECTRICITY. $2.50. 
| ELECTRICITY FOR ENGINEERS. $2.50. 


If sent by mail, postage must be added to 


above prices. We take especial pains in seeuriag and forwarding any other Works that may be desired, upon 


receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary, FRANK L. WILCOX, Treasurer, 


BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


Ss Le . 


— 
= 
rr 


AW 








The above illustration is taken direct from a photograph, and shows the interior of a Power House designed and built by us for the New 
Orleans & Carrollton R. R. Co., at New Orleans, La. Particular attention is called to the Portable Traveling Crane, of 5 tons capacity, 
which can be moved to any point in the room, and used for raising and lowering parts of machinery in and out of place. 

The attention of Electrical Engineers is particularly called to the construction of this crane, as being much more 

.s:5 economical than a traveling crane of wide span, and answers the purpose equally as well. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Avex. C. HumPHRers, M.E., ArTHUR G. GLasGcow, M.E., 


MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
' (64 BrRoaDway,) : LONDON & NEW YORK, LONDON, &. wW., 
NEW YORK. “HUMGLAS."' ENGLAND. 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TC IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





CHICAGO, 


ESTABLISHED 1834, 


NEW YORK AND PHILADELPHIA, 


ST. LOUIS, 


INCORPORATED 1863. 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 






























































Mon. | 9} 6.30 
Tue. |10| 6.30 
Wed. /}11| 6.30 


Mon. |30] 6.50 pm} 9.40 pm 
Tue. |31 6.50 {11.00 








Z Table No. 1. 

= | FOLLOWING THE 

4 MOON. 

= a 

- < Light. Extingu.sh.| 

is | 

Sun. | 1} 6.50 val 9.30 PM 
Mos. | 2} 6.30 10.50 
"Tue. 3| 6.30 12.10 AM 
Wed.| 4| 6.30 | 1.20 
Thu. | 5} 6.30 Ly 2.30 
Fri. 6} 6.30 3.30 
Sat. 7; 6.30 4.20 
Sun. | 8| 6.30 | 5.10 


LO 
10 








3 

5 

5.10 
Thu. | 12} 6.30 5.10 
Fri. | 13} 6.30NM) 5.10 
Sat. | 14) 6.30 5.10 
Sun. |15| 6.40 5.00 
Mon. | 16) 6.40 5.00 
Tue. |17/ 6.40 | 5.00 
Wed. 13) 9.40 | 5.00 
Thu. | 1910.40 5.00 
Fri. | 20/11.40 5.00 
Sat. |21/12.40 4%) 5.00 
Sun. 22| 130 | 4.50 | 
Mon. |23)} 2.2 4.50 
Tue. |24] 2.50 4.50 
Wed. |25| 3.2 4.50 
Thu. |26} 3.50 4.50 
Fri. |27)NoL. {No L. 
Sat. |28|No L.rm No L. 
Sun. |}29|NoL. |NoL. 








MARCH, 1896. 


|Table No, 2. 


NEW YORK 
CITY. 
ALL Nieat 
LIGHTING. 
Light. — 
P.M. | A.M. 
5.30 | 5.45 
5.30 | 5.45 
5.30 | 5.45 
5.30 | 5.45 
5.40 | 5.35 
5.40 | 5.35 
5.40 | 5.35 
5.40 | 5.35 
5.40 | 5.35 
5.40 | 5.35 
5.40 | 5.35 
5.50 | 5.20 
5.50 | 5.20 
5.50 | 5.20 
5.50 | 5.20 
5.50 | 5.20 
5.50 | 5.20 
| 5.50 | 5.20 
6.00 | 5.10 
6.00 | 5.10 
6.00 | 5.10 
6.00 | 5.10 
6.00 | 5.10 
6.00 | 5.10 
6.00 | 5.10 
6.10 | 4.55 

|| 6.10 | 4.55 
6.10 | 4.55 
6.10 | 4.55 
6.10 | 4.55 
6.10 | 4.55 
































TOTAL HOURS LIGHTING 
DURING 1896. 





January ... 
February. . 


October... 





December. 





Total, yr.. 


By Table No. 1. 


November.. 


Hrs.Min 


-220.40 January. ...423.20 
207.00 February. ..367.40 


.193.10 | October .. ..374.30 
207.00 | November ..401.40 
. 237.30 | December. .433.45 





2194.40 | Total, yr...4000.00 











By Table No. 2. 


March..... 193.00 | March.....: 305.35 
April.......174.10 | April......298.50 
May ....0+. 164.00 May .......264.50 
JRO 0060's 142.10 June...... 234.25 
SOT Fis 0x23 14210 July.......243.45 
August ... 150.50 | August ....280.25 
September ..163.00 | September. .321.15 





Hrs. Min. 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 








\t 


Exhausters with Combined Capacity of 75,000,000 Feet per Day Sold Last Season. 

















GAS EXHAUSTERS. BYE-PASS VALVES. 
: AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 








New Design _ This Design 


of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
_Bedplate. inclusive. 











Write for Illustrated Catalogue. 





Estimates submitted on application. 


-. H. & F. M. ROOTS CoO., 


Cteish amt tn: Indiana. 


COOKE & OO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard *‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oll, or “" Distillates,”” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 7 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, . 
FORT WAYNE, INDIANA. 


Water Gas Apparatus... 


Improved Double Superheater Settings, 
lmproved Single Superheater Settings, 
Special Designs for Small Works. 


Our =. is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 














Build For CEO. SHEPARD PACE’S SONS-—Walker Ammonia Concentrators and Sulphate Stills, 
uliders Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 





New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


ie NEW YORK MARINE PAINT CO, 

















LUDLOW "| ALVE MFG 60 Successors to bain ay & HADDEN. 
. "J 
MANUFACTURERS OF oe _ % 
VALVES, @_|-- % 
| ce a pe gra rs By a TUBERS, OF _ 





Water, Steam, Oil and Ammonia. 


PAINT x" Holders 


And all Ironwork about Gas Works. 
POUGHEBEEPSIzEi, IN. a 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 26 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co.. 810 North Second St 


: ~~ GASHOLDER TANKS AND |The Gas Engineer's 
Foe eae rr Wen ad feayinas, "(GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.L.O. 





SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 














OFFICE AND WORKS: ¢ 
, $2.50. 
038 to 964 River St. & 67 to 83 Vall Av. J. P. WHITTIER, Price, $2 
TROY WN Y. 70 Bush St., Near Division Ave.. Breoklym, N. Y.| A. M. CALLENDER & CO., 82 Pine Street N.Y. City 
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NATIONAL Gas 


AND 





WatTER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plians and Estimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’! Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION. 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

iT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. ‘it's "ps; 


10 to 15 per cent. 


Designed particularly for small works. 
Compensator and Bye-Pass Valves in the most compact form possible. 
uses very little steam; saves formation of carbon in retorts; increases yield 
No works too small to use tem profitably. 


Combines Exhaust Tube, Steam Governer, Gas 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO. No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 
By Gores Lunes. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davi A. Granam. §8vo., Cloth. Price $8. 


Orders for these books may be sent to this office. 
A. MW. CALLENDER & CO., 
32 Pures 8t., N. Y. Orv 





DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas ("cts compcny') Ann Arbor, Mich. 





IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 





~ The American Gas Engineer 
and Superintendent's Handbook. 


By: WM. MOONTHY. 


B8S8O Passes, 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 





Ewll Gilt Morocco. F rice. 88.0c0o. 
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oops PRE RARINS & GO,, «sums 


228 and 229 Produce Exchange, New York City. 














TIDEWATER SALES ACCENTS FOR THE FOLLOWING 


Standard Gas Coals « Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Haltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


a ee a 








The Most Valuable Enricher Now Obtainable. 
Second (¢ Only 1 to » the > Celebrated Australian Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


. STRIGTLY High Grade..... 
pe tak Carefully prepared. 


85 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia, Heavy Steaming. 











Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a er" ical Tree, including all the products discovered to date =“ total number amounting to near 700), offers for sis a 
nated umber cf copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, =» - Clarksburgh, Harrison Co., West Va. 
WHARVES, = = «= Locust Point, Baltimore, Md. 
OFFICE, = = <= 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, squnee. 18 BANGS & HORTON 
71 Broudway, N. Y. 60 Congress 8t.. Boston. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of High Grade Westmore- 
land Vein, a, Tongnogesy, and West Virginia 
Thoroughly Screened 


GAS COATLS. 


Superior coy, Gas Cannel, C wn oe ae J and Mountain 
Coke, Clearfield and Cumberland Vein 
"Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 








—— (i —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office -: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








WILBUR H. TOWNSEND, 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 
29 Broadway, N.Y. City, 


KELLER ADJUSTABLE 
COKE CRUSHER. 


, Simple, Durable. wees 
rush any Size Desired 


Cc. M. KELL E R, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent { 


Room 164, 








Stron 














Ae M. CALLENDER & CO., 32 Pine St., N.i 


EpMuND H. McCu.LLouGna, Prest. CHaAs. F. GODSHALL, Treas. H. C. ApAms, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PwPoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities.  - 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 








‘Toledo, O., and Pittsbureh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadwav, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


BETORTS AND FIRE BRICK, — 





Cuas. E. Gregory, Prest. Davin R. Daty, V.-Prest. & Treas. 
H. D. ABERNETHY, Sec. 


JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 











Office, 88 Van Dyke St., Brooklyn, N. Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





——— 


ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 633 East 16th St, New York. 





Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 








ES BORCMLA,. 


(239 ST, ABOVE PACE AS; 


Fire. Brick 
zAND 


Cray RETORTS# 




















Works, 
LOOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


_ JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIitrstaAaAM GARDNER @ SOW. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


, i" EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A wement of great value for patching retorts, putting gt mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and ¢ 'polas. ins coment fo mixed vondy for ese. Economic 
and thorough in its work. Fully warranted to stick. 





PRICE LIST. 

In Casks, 400 to 800 pounds, at 5 cents per. pound. 
In Kegs, 1€0 to 200 " 6 

In Kegs less than 100 “ eo 


Cc. L. GHROULD & SO., 
N. 34 & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


“~ © 
‘ 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal o» 
Coke can be used as Fuel in Furnaces, 








THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AveustT LaMBLA, Vice-Prest. 4 Supt 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamenta) Tiles and Chim . 
mney Tops. Baker Oven Tiles 12x 13x23 
and 10x 10x32. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL. PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations, 


Price, $3.00. 





A. M, CALLENDER & GO., 32 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 
* Gas Apparatus. x 

















No. 118 Farwell Avenue, Milwaukee, Wis. 








| 
pessoas iby a CONVENIENT | Special Trays for tron Sponge or Oxide of iron. 
Generator Gas Furnace pinDER for the JOURNAL S#¥8eH's tRAv8= speci 





Reversible, Strongest, Most Durable, Most Easily Repaired 









































STRONG. 
DURABLE. ANY \Wwoss 
snes \\8 ; /® 
—Yy LIGHT. N ZA\' 
= SIMPLE ACS 
Roe a SS wX\) 
a os Sy A WK A HANDSOME. SENS, AA AN 
Rt 5 ‘seat A | yp NS ang ‘nt RRR 
6 As Wee ) HZ, —— | 306-310 Eleventh Avenue, New York. 
( d ee \ ‘) ((4 A.M. Callende We also make the Cheapest and Strongest 
Ww? A ? — REVERSIBLE BOLTED TRAYS IN THE MARKET. 
co. im YW wy ‘5 4 82 Pine st., ; 
° "ep P —" Bw "i tens war N. ¥. City Send for Circulars. 
$ er, D ZA aialai 7 
“ Parson's Steam Blower 
Sas canta a 





‘UR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 
Materials furnished and Benches erected by 


1H. GAUTIER & 00, - Jersey ci, WJ; PARSON'S TAR. BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


- FOR CLEANING BOL. ER TUBES. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 
GAS LIGHT JOURNAL. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 





$3.00 per Annum. unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 
A M. CALLENDER & CD. 
uiahas himcan ts 3 H. E. PARSON. Sunt... 621 Broadway, N. Y 








FIBLDS ANALYSIS 


E"or the wear 1804. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER &CO., - No. 82 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R'm 18, Vulcan Bldg,, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 2 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY, 


BES INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


Feb. 17, oda 
































MANUFACTURERS OF 


Gas Works Machinery of all kinds, 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, "ummm ——T 


F. L. SLOCUM, Prest. 
SAM’'L WOODS, Treas. 


2 yoann ) 

















JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 





AMMONIA MACHINE, 








INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO.. 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 








\} 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 

















































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
a CONDENSERS. 
[ron Holder Tanks. 

Scrubbers. 








Bench Castings. 





ROOF FRAMES. 














Girders. 
OlL STORAGE TANKS. 














BHEAMS Boilers. 








Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’l Mang’; & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Estimates Furnished upen Application. 



















LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 
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R. D. WOOD & C0, * tele nn oe AD Mitchel Scrubber, read ti 


400 Chestnut Street, Philadelphia, Pa. = «ss En 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. i 

The Hopper Automatic Gas Governor re a6 a || 
Send for Pamphlet. 233 SS 

Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND. MACHINISTS. 






== wae A. 


aww’, a lal 





COPPUEDEE EEL 


t 






































MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0fficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 











BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


” For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. | weenie car numvens os vnsar ssn 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under 8 stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa 
Also, SERVIOE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. oOo. A. GEFRORER, 


BURDETT LOOMIS, = = Hartford, Conn. 248 N. Sth St, Phila., Pa. 











\} 
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—GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 



























POTTOIS 5 
yee Sawer 


mw SJ VD 
. 6 


H. RANSHAW, Prest. & Mangr. T. H. Brac, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851. 






Le _ 


. 
i — 4 





a 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


Ciboices ‘Shaseed Page’s Sons, 


Sole Agents for 


The ‘Standard’ Washer-Serubber. 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GSO Wall Street, New Work City. 


















GEORGE R.ROWLAND,| H.C. SLANEY, _ ‘TT. G. LANSDEN, 


Draughtsman and Constructing Engineer Gas Hn esineex Consulting and Contracting Gas Engineer 


neni, Specifications and Estimates furnished for the con N. Y. | Estimates, Plans and Specifications for New Works (Coa 
struc my works or alteration of old works. Special 466 Sixth Street, Brooklyn, } 


@ given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | 
Utfice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 


or Water Gas), and for Extensions or Alterations. 
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LAUREL IRON WORKS. 





Office, No. 39 Laurel 





Street, Philadelphia, Pa, a 


BUILDERS OF 


| Single or Telescopic. With or Without Iron or Steel Tanks, 





he ae DIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK, 





JAMES R. FLOYD & SONS, “Oregon Iron Works, 


ee 


at (6 


West 20th and 2ist Streets, Between 10th & 141th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, } 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I,; Northern Liberties Gas Co., Phila, 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, 


Three or Four Boxes. 








THE HAZELTON or PorcuPINE 
- WATER TUBE BOILER. 


x ), 
\Y 2 The Best Boiler in the World, and the Cheapest per Square Foot 
yy of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest.Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “ios St," New York. GEN | Office, 716E. 13th St., N.Y., U.S.A. 
weno ——= 




















SCREEN FIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Aliso Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


DV. 6. &6. GREENFIELD, - - EAST NEWARK, H. J 








The Gas Engineer’s Laboratory Handbook. 


By JOHN HORNBY, F.LC. Price, $2.50, 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. 


Cast Iron Pipe 


For Natural or 
Artificial Gas, 
Flange Pipe, 
Electric Light Posts. 


Also, Special or Branch. Castings, 
Lamp Posts of many designs, Gas 
Street Lamps, etc. Please write for 
‘illustrated pamphlet and for prices. 


The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 


JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
Contracts taken for all Appliances 


required at a Gas Works, 
Either for New Werks or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipr 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 

















Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 PINE Sr., 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 PINE St., N. Y. Ory. 


N. Y. City 














WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


Works at Phillipsburgh, N. J. 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, 4LL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, ¥. Y. 





GEORGE -. Mangr. & Treas., Emaus 
JOHN DONALDSON, Prest , Bots ‘Bildg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 
MANUFACTURERS OF ( 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND 
Also, FLANGE PIPE, cAMP Peers, Etc. 








1894 DIRECTORY 1894 


OF ADMBEIOAN hcmeisaroes COMPAN TES 


Price, 


A. M. CALLENDER 


& co, - - 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 
Bartlett Lamp Mi. Co.,| ga 


137 & 139 W. Broadway, 
New York City. 


Telephone, 1125 Courtlandt. 


Special 





METRIG METAL Go., 


MANUFACTURERS OF 


fry (jas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





agts.. McELWAINE-RICHARDS.CO., 62.& 64,.W. Maryland St,, Indianapolis. ind 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - ~ Manager. 


MANUFACTURER OF 


DRY GAS METERS, 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 











Established 1849. With 
= best facilities for manufac- 
bactas. ts OF gnc ghee ‘0 fu se 


meg — odes Apparatus for the Chemical Testing of Gas and fui ti 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fronj St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 

















“Success” and “Perfect” Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 








MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘‘Sun DiaL” Gas CooKING AND HEaTING STOVES. 


Particular attention given to Repairing 


GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 


WESTERN MANAGERS : PACIFIC : 


CAHILL, SWIFT & CO., WIESTER & CO., 


121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST.- LOUIS, MO. SAN FRANCISCO, CAL. 


Gas Meters and Gas Stoves. 





Meters and Scientific Apparatus. ... . 





















\ 


‘jpusenel, 


1lre 
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ie 
GAS METERS. GAS METERS. GAS METERS. 
= 
Established 1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactorics: GAS STOVES. Mice eosnasgnaoaieiy 
12 West 22d St., N. ¥ SUG@’S “STANDARD” ARGAND BURNERS, | 1% & 1275. Clinton Street, Chicago. 
5 gees all SUGG’S ILLUMINATING POWER METER, po North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. 222 Sutter Street, San Francisco. 








HELME & McILHENNY, 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Established 1854. 





_— 











1564 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF a 


© Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 








(Established 1881 ) 


THE HILLEN METER CoO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 

















ei RC eC ET SSR EU at DR ae Re ae SY eeees For efficiency and low gas consumption. P 
For smooth and quiet running. 
U N E Q U i E For simplicity of construction and grace in design, 
For general reliability. 
POOEreeeT OCT eTeereere errr rrr rc rrr rrr errr ire reer reer reer reer errr eres err ee reser errr Terr ees For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to havea reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY, 


Our SIMPLICITY, @s far as is 
P possible, with good de- 
Columbian sign and perfect Work- 
Style ing. Built on scientific 

iS FITTED principles, with a view 


With removable seats and 
casings for all valves. 


With Patent Alloy Tube, 
good for one year. 


to HIGHEST EFFICIENCY 


With timing device for igni- , 
tion, preventing starting 
backward; or with elec- 
tric igniter. 


Sizes, 


One to 250 H.P. 
OVER 45,000 SOLD. 





The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 





It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to-determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
- tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “ OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“QTTO GAS ENGINE WORKS,” Inc., 33d & Walnut Streets, Phila., Pa. 


NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 









